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1 INTRODUCTION 
This report presents the results of the 2018 Northern Pike tissue study (herein referred to as 
the study) conducted by CH2M HILL (CH2M) on behalf of the U.S. Environmental Protection 
Agency (EPA) and Teck American Incorporated (TAI) for the Upper Columbia River (UCR) 
Site, herein referred to as the Site.1 The study was planned to determine if the consumption of 
Northern Pike collected from the Site results in human health risks. Northern Pike were not 
sampled as part of the 2009 fish tissue sampling study, because they were not known to be 
established in the Site until 2011 (CH2M HILL and SRC 2018). Since then, this nonnative 
species has increased in abundance and become the top predator in the UCR. Consequently, 
the Confederated Tribes of the Colville Reservation (CCT) has implemented a payment reward 
system for anglers who remove Northern Pike from the UCR. Northern Pike are commonly 
consumed by anglers, and this recent incentive to catch and remove this species may 
encourage consumption of Northern Pike caught in the UCR Site. Therefore, chemical analyses 
were conducted on Northern Pike tissues collected from the Site to determine if their 
consumption poses unacceptable health risks to humans (CH2M HILL and SRC 2018).     

For the 2018 Northern Pike study, sampling and analyses were conducted as described in the 
quality assurance project plan (QAPP) prepared for EPA (CH2M HILL and SRC 2018); the 
QAPP is Addendum No. 2 to the 2009 fish tissue study QAPP (Parametrix et al. 2009). This 
study was conducted as part of the remedial investigation/feasibility study (RI/FS) for the Site. 
The study objective was to supplement the original data quality objectives (DQOs) of the 2009 
fish tissue study by providing data that could be used to evaluate potential exposure to 
chemicals of interest (COIs) by humans consuming Northern Pike from the Site.  

To meet the study objective, tissue samples were collected by the Lake Roosevelt Fisheries 
Co-Managers2 on July 24 through 26, 2018, as part of the Northern Pike suppression effort. 
Fish were captured in the area between Gifford and Northport, Washington, using gill nets 
(CH2M HILL 2018). Composites of Northern Pike fillets representing two fish size classes were 
analyzed for conventional parameters and metals/metalloids, as specified in the QAPP 
addendum (CH2M HILL and SRC 2018). The size classes were defined as 300 to 449 mm total 
length (TL) and greater than or equal to 450 mm TL; these classes represent the sizes harvested 
at the time of sampling (CH2M HILL and SRC 2018). Since Northern Pike are a recently 

                                                      
1 The Site, as defined in the June 2, 2006, Settlement Agreement (USEPA 2006), is “the areal extent of 
hazardous substances contamination within the United States in or adjacent to the Upper Columbia 
River, including the Franklin D. Roosevelt Lake (“Lake Roosevelt”), from the border between the 
United States and Canada downstream to the Grand Coulee Dam, and all suitable areas in proximity 
to such contamination necessary for implementation of the response actions.…” 
2 Lake Roosevelt Fisheries Co-Managers include the CCT, the Spokane Tribe of Indians (STI), and the 
Washington Department of Fish and Wildlife (WDFW). WDFW did not participate in the 2018 
Northern Pike field activities. 



Upper Columbia River  FINAL 
Northern Pike Tissue Study Data Summary Report  April 2019 
 

Windward 1-2  

established invasive species to the Site, the size demographics of the population may shift to 
include larger individuals over time.     

1.1 STUDY PURPOSE AND DATA QUALITY OBJECTIVES 

The DQO process summarized in the QAPP addendum (CH2M HILL and SRC 2018) identified 
an approach for filling a data gap pertaining to the characterization of potential risk associated 
with the human consumption of Northern Pike from the Site. As part of the DQO process, the 
following two primary goals of the study were identified: 

• To provide information for use in the human health risk assessment (HHRA) to 
determine whether COIs in Northern Pike tissue from the Site pose an unacceptable 
risk to human health; and 

• To provide data required by the Washington Department of Health (WDOH) to 
evaluate the need for a fish advisory for UCR Northern Pike. 

1.2 REPORT ORGANIZATION 

This report is organized into the following sections: 

• Section 1—Introduction. This section provides background information, identifies the 
purpose of the study, and outlines the organization of the report. 

• Section 2—Study Design and Methods. This section describes the study design and 
sampling locations and the methods used for collecting, compositing, and analyzing 
fish tissues. 

• Section 3—Quality Assurance Project Plan Modifications and Deviations. This 
section discusses deviations from the QAPP. 

• Section 4—Validation Assessment. This section provides a summary of the data 
validation assessment of the analytical results. 

• Section 5—Results. This section presents a summary of the analytical results. 

• Section 6—Summary. This section presents a summary of the study. 

• Section 7—References. This section presents bibliographic information for the 
documents cited in this report. 

Figures, maps, and data tables are provided following Section 7. Data tables presented herein 
have been provided in electronic format, including raw data (provided on CD-ROM). Data 
may also be obtained directly from the project database, accessible at: http://teck-
ucr.exponent.com. 

http://teck-ucr.exponent.com/
http://teck-ucr.exponent.com/
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2 STUDY DESIGN AND METHODS 
This section summarizes the study design and methods, including field collection and 
laboratory methods. Additional details of the study plan are presented in the QAPP 
addendum (CH2M HILL and SRC 2018). 

2.1 STUDY DESIGN 
The 2018 Northern Pike tissue sampling study targeted locally abundant Northern Pike to 
provide data to support the HHRA and for WDOH to assess if a fish consumption advisory is 
needed for Northern Pike. Lake Roosevelt Fisheries Co-Managers (CCT and STI) personnel 
collected Northern Pike from the Site on July 24 through 26, 2018. Whole fish were provided 
to CH2M/EPA personnel for tissue filleting prior to chemical analysis. 

The following sections provide details on the Northern Pike size classes collected, tissue 
sampling, sampling locations, analyte list, analytical methods, sampling and collection 
methods, biological measurements, and sample compositing. Additional details on the study 
design and rationale are presented in Section 3 of the QAPP addendum (CH2M HILL and SRC 
2018) and in the field summary report (FSR; Appendix A). Details regarding the fillet 
compositing plan are presented in Appendix B. 

2.1.1 Northern Pike Size Classes 
Two size classes of Northern Pike were captured to provide data representative of COI 
concentrations in Northern Pike that might be consumed by humans. Size class A represents 
Northern Pike in the range of 300 to 449 mm TL, and size class B represents Northern Pike 
450 mm TL and larger. The lengths of individual Northern Pike in each size class are shown 
in Figure 2-1.   

2.1.2 Tissue Sampling 
Northern Pike were skinned and filleted in the field, and skinless fillets were composited for 
chemical analysis at the laboratory. Composite samples were prepared according to the 
sample compositing plan (Appendix B), as described in Section 2.1.6 of this report. 

2.1.3 Sample Locations 
Individual fish were collected between approximately river mile (RM) 699 and RM 711 
(Map 2-1). The average spatial location of each composite sample (calculated by averaging the 
river mile associated with each individual fillet of a composite) is shown on Maps 2-1 through 
2-13. As specified in the QAPP addendum (CH2M HILL and SRC 2018), Northern Pike 
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collected for this study are considered spatially representative of Northern Pike throughout 
the Site at the time that sampling was conducted in 2018. The average river mile locations serve 
only to assign a location to each composite sample in the project database.    

2.1.4 Sampling Effort and Collection Methods 
Northern Pike were collected via gill netting, and whole fish were provided to CH2M for 
processing. The sampling team recorded the global positioning system (GPS) coordinates 
(latitude and longitude) where fish were caught (i.e., point coordinates for gill nets). CH2M 
performed all duties and responsibilities for sample preparation, sample collection, and 
sample handling.  

A total of 60 Northern Pike were collected for compositing and chemical analysis. The length 
and weight of each fish, as well as other field collection and fillet processing information, are 
provided in the FSR (Appendix A).  

Fish Collection and Handling 

The sampling team measured Northern Pike for TL (mm) after the fish had been removed from 
the gill net. Specimens were euthanized by the sampling team using a sharp blow to the head, 
and they were careful not to break the skin of the fish. Fish meeting the size class requirements 
for tissue sampling were transferred to CH2M for processing. 

Tissue Sample Processing 

All tissue processing was performed on a boat operated by the National Park Service (NPS). 
Fish were processed either while the boat was beached on shore to provide a stable platform, 
or if the water was calm, while the boat floated in water deeper than 50 ft. The fish were held 
in decontaminated plastic tubs prior to processing.  

Fish were photographed and examined for external abnormalities3, weighed, and filleted with 
skin removed. At least 40 g ww of fillet was collected, wrapped in foil, labeled, double-bagged 
in resealable plastic bags, and placed in a cooler on ice. During filleting, no internal organs 
were punctured.   

Equipment Decontamination 

The field team thoroughly rinsed all sampling equipment that came into contact with fish, both 
between samples and upon completion of the study. 

                                                      
3 The primary external abnormalities noted by the field crew were damaged or frayed fins and 
damaged or missing eyes. Abnormalities noted for each fish are reported in Appendix B of the FSR 
(Appendix A). 
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Rinsing was performed, using river water, both away from the shoreline and any areas where 
sediment had been disturbed during beaching of the boat. Equipment used to process the fish 
was washed with soap (i.e., Alconox™) and rinsed with river water and distilled water after 
each use. Clean gloves were worn when handling each fish to avoid transfer of potential 
contaminants among samples.   

Fish Identification  

Individual fish were identified with the letters “EPA,” a species abbreviation, length group, 
and sequential number (e.g., EPA-NP-A-001). Individual fish identification (ID) codes 
included the following information: 

• Species = Northern Pike (NP) 

• Length group as follows 

o A = 300 to 449 mm TL 

o B = ≥ 450 mm TL 

• Sequential fish number expressed as three digits, starting with 001 (e.g., 001 or 002) 

The example fish identifier code EPA-NP-A-001 represents the first Northern Pike collected in 
the 300- to 449-mm TL size class.  

Composite Identification 

Northern Pike composites were identified with the letters “EPA,” the species abbreviation 
“NP,” and the length group (i.e., A or B) with a sequential number starting with 1. For example, 
composite ID EPA-NP-A1 represents the first Northern Pike composite in the 300- to 449-mm 
size class. 

2.1.5 Analyte List and Analytical Methods 
Target analytes were specified in the QAPP addendum (CH2M HILL and SRC 2018) and are 
presented in Table 2-1. Standard EPA-approved analytical methods (Table 2-2) were used for 
this study; these methods had detection limits (DLs) sufficiently low to provide concentration 
data below risk-based benchmarks when possible (Table 2-1). Analytical laboratory 
procedures—including tissue homogenization, compositing, and metals/metalloids and 
conventional parameter analyses—were performed by ALS Environmental (ALS) in Kelso, 
Washington. 

2.1.6 Sample Compositing 
A plan for compositing individual Northern Pike fillets into size class-specific composites was 
developed after the field sampling program was complete. The compositing plan was 
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determined by EPA and communicated to TAI on July 27, 2018. A stratified random approach 
based on the total length of each fish was used to assign fillets to a composite (Appendix B). 
The capture locations of the 60 fish assigned to the 12 composites are shown on Maps 2-1 
through 2-13. 

Fillet composites were prepared by ALS. Each fillet was homogenized individually, and equal 
masses of homogenate from five fillets of the same size class were combined based on 
assignments in the compositing plan (Appendix B). The composites were then freeze-dried, 
homogenized, and subsampled for analysis. Leftover tissue homogenate was archived 
at -20°  C. 
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3 QUALITY ASSURANCE PROJECT PLAN 
MODIFICATIONS AND DEVIATIONS 

This section provides a description of deviations from the QAPP (CH2M HILL and SRC 2018) 
that occurred during the study and how these changes affected data quality. All field activities 
were performed in accordance with the QAPP; there were no field deviations (Appendix A). 
The following laboratory deviations occurred: 

• The laboratory did not measure the cooler temperature upon receipt of the samples. 
ALS sample-receiving personnel noted that the fish tissues were frozen and packed 
with sufficient dry ice. The samples were immediately placed in a freezer and stored 
at -20° C. This deviation is not expected to have affected data quality, because the 
tissues remained frozen during sample transport and receipt. The laboratory 
conducted a nonconformance evaluation at TAI’s request and implemented corrective 
action, which included reviewing the sample receipt and documentation procedures 
with the sample-receiving technician. The laboratory provided TAI with a 
nonconformance corrective action report.  

• More rinsate and homogenization blanks were prepared by the laboratory than were 
required by ALS’s tissue preparation standard operating procedure. One rinsate blank 
was prepared for each day of sample processing, instead of one rinsate blank per batch 
of samples. Two homogenization blanks instead of one were prepared for each day of 
sample processing. For the purposes of data validation, the blank results were pooled 
for each sample processing day, and the highest value of each analyte was used to 
evaluate contamination. This deviation is not expected to have affected data quality, 
because the additional data provided more conservative blank concentrations. 
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4 VALIDATION ASSESSMENT 

Data validation was performed by Environmental Standards, Inc. (ESI) of Valley Forge, 
Pennsylvania, in accordance with the QAPP addendum (CH2M HILL and SRC 2018) and 
based on EPA guidance from applicable analytical methods and the following documents: 

• Guidance for Labeling Externally Validated Laboratory Analytical Data for Superfund Use 
(EPA 540-R-08-005) (USEPA 2009) 

• National Functional Guidelines for Inorganic Superfund Methods Data Review 
(EPA 540-R-2017-001) (USEPA 2017). 

Stage 4 validation was conducted for all data. Data were qualified, as needed, based on an 
evaluation of the following quality control (QC) criteria:  

• Holding times 

• Condition of samples upon laboratory receipt 

• Sample preparation 

• Initial and continuing calibrations 

• Blank results 

• Matrix spike/matrix spike duplicates (MS/MSDs) results 

• Laboratory control sample (LCS) results 

• Laboratory duplicate and triplicate results 

• Standard reference material results  

• Reporting limit (RL) standard results 

• Interference check sample results 

• Serial dilution results 

• Internal standard performance 

• Instrument sensitivity 

• Analytical sequence and quantitation of positive results. 

The ESI data validation report is provided in Appendix C and is also available on the 
Downloads page of the project database (http://teck-ucr.exponent.com). The results of the data 
validation for overall data quality of chemistry results, sample transport and holding times, 
equipment blank data, and tissue data are summarized in Sections 4.1, 4.2, 4.3, and 4.4, 
respectively. 

http://teck-ucr.exponent.com/
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4.1 OVERALL DATA QUALITY 

Chemistry data for equipment blanks (i.e., rinsate and homogenization blanks) and fish tissues 
met quality requirements in accordance with the QAPP addendum (CH2M HILL and SRC 
2018). A summary of the qualifiers assigned to equipment blank and tissue results is presented 
in Tables 4-1 and 4-2, respectively. No data were rejected and all data are usable with the 
qualifiers presented. The following data qualifiers were applied by ESI: 

• J—The result was considered estimated. For this dataset, J flags were applied due to 
serial dilution imprecision and for results between the DL and the RL. 

• J- —The result was considered estimated and may be biased low. For this dataset, J- 
flags were applied due to low MS/MSD recovery or negative instrument bias.  

• U—The analyte was not detected at or above the DL. 

• U*—The analyte was considered not detected because a similar concentration was 
detected in an associated blank sample. For results qualified as U*, the DL was changed 
to the concentration of the qualified result. The RL was also changed to match the 
qualified result if the result exceeded the RL. 

• UJ—The analyte was not detected and the DL was considered approximate due to bias 
identified during the QA review.  

Data quality indicators for precision, accuracy or bias, representativeness, comparability, and 
completeness (PARCC) were specified in the QAPP addendum (CH2M HILL and SRC 2018), 
and measurement quality objectives (MQOs) were listed in Table B-4 of the 2009 fish tissue 
QAPP (Parametrix et al. 2009). The data validator used the project-specific MQOs to evaluate 
Northern Pike tissue data for the quantitative components of PARCC (i.e., precision and 
accuracy or bias). Duplicate relative percent differences and triplicate relative standard 
deviations were used to assess precision. The evaluation of accuracy and bias was based on 
the results of QC sample analyses, such as MSs, internal standards, and equipment and 
method blanks. The data validator also assessed sample handling, laboratory methods, and 
holding times to evaluate the representativeness and comparability of analytical data. Data 
were qualified as necessary by ESI when MQOs were not met. A data completeness goal of 95 
percent was specified in the QAPP (Parametrix et al. 2009). Data completeness was 100 percent 
for all analyte groups. 

The following sections discuss the data review findings and reasons qualifiers were applied 
by the data validator. Laboratory QC samples (i.e., laboratory duplicate and triplicate samples) 
were included in the validation assessment, and are, therefore, also indicated in the qualifier 
counts in Sections 4.3 and 4.4. Tables 4-1 and 4-2 show both the numbers of qualifiers applied 
by the analytical laboratory and the numbers of qualifiers applied by the data validator. These 
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sections also summarize the data validation results for sample transport and holding times, 
equipment blanks, and tissue data. 

4.2 SAMPLE TRANSPORT AND HOLDING TIMES 

There were no issues related to sample transport or holding times. Samples were received 
frozen by the laboratory and placed in frozen storage until processing. Samples were prepared 
and analyzed within the holding times specified in the QAPP addendum (CH2M HILL and 
SRC 2018). 

4.3 EQUIPMENT BLANK DATA 

This section summarizes equipment blank (i.e., homogenization and rinsate blanks) 
concentrations and data qualifiers applied to equipment blank results. Data qualifiers are 
summarized in Table 4-1.  

Equipment blank concentrations were compared to the tissue data on the same unit basis 
(i.e., parts per million) in order to evaluate contamination. As described in Section 3.1, extra 
equipment blanks were prepared by the laboratory. Data for the additional blanks were pooled 
for each sample processing day, and the highest value of each analyte was used by ESI to 
evaluate contamination. Several metals were detected in the homogenization blanks and 
equipment blanks (see Table 4-3). Of these, 84 percent were between the DL and the RL; of the 
metals detected in the blanks above the RL, most were only slightly above it, with the exception 
of zinc in one rinsate blank. These results were evaluated by the data validator relative to the 
tissue sample results (Appendix C). None of the tissue sample results were qualified due to 
equipment blank contamination. 

The only qualifiers applied to equipment blank results were due to negative instrument bias 
in the calibration blanks. Nondetected equipment blank results were UJ qualified for the 
following analytes and numbers of samples (numbers of laboratory QC samples4 qualified 
shown in parentheses): 

• Iron—3  

• Magnesium—1  

• Manganese—9  

• Sulfur—17 (1). 

                                                      
4 Laboratory duplicates. 
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Detected equipment blank results were qualified as estimated with a low bias (J- flagged5) for 
the following analytes and numbers of samples (numbers of laboratory QC samples6 qualified 
shown in parentheses):  

• Magnesium—2 

• Manganese—1 (1) 

• Sulfur—1 (1). 

4.4 METALS/METALLOIDS TISSUE DATA 

This section summarizes data quality issues for metals/metalloids tissue results, including 
laboratory duplicate and triplicate samples as qualified by ESI based on an evaluation of 
various QC factors (e.g., LCS and MS/MSD recoveries, blank concentrations, and laboratory 
duplicate and triplicate results). Data qualifiers are summarized in Table 4-3. Tissue data were 
qualified due to calibration blank concentrations, low MS/MSD recoveries, and serial dilution 
imprecision, as detailed in the following subsections. All other QC parameters were within 
control limits.  

4.4.1 Blanks 
Tissue concentrations for iron were qualified as nondetected (U* flagged) due to the presence 
of iron in associated calibration blanks for three samples.  

4.4.2 Matrix Spikes 
Tissue concentrations were UJ qualified due to low MS recoveries for inorganic arsenic in 
12 samples and 1 laboratory triplicate sample. 

Tissue concentrations were qualified as estimated with a low bias (J- flagged7) due to low MS 
recoveries for the following analytes and numbers of samples (numbers of laboratory QC 
samples8 qualified are shown in parentheses):  

• Inorganic arsenic—0 (1)  
• Selenium—12 (2). 

                                                      
5 Unless J flagged; when sample results were qualified both as estimated with a low bias (J- flagged) 
and estimated with unknown bias (J flagged), only the unknown bias qualifier was included (see 
Appendix C).  
6 Laboratory duplicates. 
7 Unless J flagged; when sample results were qualified both as estimated with a low bias (J- flagged) 
and estimated with unknown bias (J flagged), only the unknown bias qualifier was included (see 
Appendix C). 
8 Laboratory duplicate or laboratory triplicate samples. 
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4.4.3 Serial Dilutions 
Tissue concentrations were qualified as estimated (J flagged) due to high serial dilution 
percent difference for the following analytes and numbers of samples (numbers of laboratory 
QC samples9 qualified are shown in parentheses):  

• Copper—12 (2) 

• Manganese—12 (2) 

• Zinc—12 (2). 

 

                                                      
9 Laboratory duplicate or laboratory triplicate samples. 
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5 RESULTS 

This section summarizes the Northern Pike tissue results and results of the analytical 
concentration goal (ACG) screen. A total of 12 Northern Pike fillet composites representing 
two size classes were analyzed for metals/metalloids and conventional parameters (i.e., lipid 
content, total solids).  

Summary statistics for all COIs are presented in Tables 5-1 and 5-2 for small  
(300 to 449 mm) and large (≥ 450 mm) Northern Pike fillet composites, respectively. Metals 
concentration data are summarized on a dry weight basis, as reported by the laboratory, 
thereby facilitating comparison with ACGs. In addition, tissue concentration data for 
metals/metalloids are summarized on a wet weight basis (Table 5-3) to facilitate comparisons 
with previously reported data. Prior to summarizing tissue concentration data for metals on a 
wet weight basis, reported tissue concentration data were converted from a dry weight basis 
to a wet weight basis for each composite using the following equation: wet weight 
concentration = dry weight concentration × percent solids/100. Percent solids was measured 
for each composite sample and is reported in the project database. The chemical concentration 
data are also shown by size class in Figures 5-1 through 5-3. ACGs were compared to actual 
method reporting limits (MRLs) for nondetected metals results, as summarized below and in 
Table 5-4. 

All composite fillet samples were analyzed for the following metals/metalloids and 
conventional parameters: aluminum, antimony, total arsenic, inorganic arsenic, barium, 
beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, 
mercury, nickel, potassium, selenium, silver, sodium, sulfur, thallium, uranium, vanadium, 
zinc, percent lipids, and percent solids. Figures 5-1a through 5-1z, 5-2a and 5-2b, and 5-3a 
through 5-3z show dry weight metals/metalloids results, conventional results, and wet weight 
metals/metalloids results, respectively, for each Northern Pike fillet composite by size class. 

ACGs, planned MRLs, and actual MRLs for metals/metalloids and conventional parameters 
are shown in Table 5-4. Actual MRLs were compared to ACGs for nondetected results and 
there were no exceedances.  
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6 SUMMARY 

Consistent with the QAPP addendum (CH2M HILL and SRC 2018), 60 individual Northern 
Pike fillet samples were composited into 12 samples representing two different size classes. 
Composite tissue samples were analyzed in accordance with the QAPP addendum (CH2M 
HILL and SRC 2018) for COIs, including metals/metalloids and percent lipids and solids. The 
targeted number of Northern Pike was obtained for chemical analysis and data completeness 
was 100 percent. All samples had detected concentrations or nondetected MRLs that met the 
ACGs. No data were rejected as part of the data validation assessment and all data are 
considered usable with the qualifiers presented.  
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Figure 2−1. Individual Northern Pike Lengths by Size Class
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Figure 5−1a through d. Dry Weight Concentrations of Metals/Metalloids 
in Northern Pike Fillet Composites
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Map 2-1. Northern Pike Tissue Study Sample Locations
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Map 2-2. Northern Pike Tissue Study Composite A1 Locations
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Map 2-3. Northern Pike Tissue Study Composite A2 Locations
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Upper Columbia River

Northern Pike Tissue Study Data Summary Report April 2019

Table 2-1. TAL MDLs and MRLs, and ACGsa

Analyte 2018 RBC MRL MDL 2018 ACG

Total length na na na na
Total mass na na na na
Percent moistureb na 0.1 na 0.1
Percent lipids na 0.1 na 0.1

Aluminum 956 2 0.2 956
Antimony 0.382 0.05 0.002 0.382
Arsenic - total 0.0135 0.5 0.02 0.5
Arsenic - total inorganic 0.0135 0.02 0.007 0.02
Barium 191.2 0.05 0.005 191.2
Beryllium 1.912 0.02 0.003 1.912
Cadmium 0.956 0.02 0.002 0.956
Calcium na 4 2 4
Chromium 0.0404 0.2 0.02 0.0404
Cobalt 0.2864 0.02 0.003 0.2864
Copper 38.2 0.1 0.02 38.2
Iron 668 1 0.2 668
Lead na 0.02 0.0005 0.02
Magnesium na 2 0.6 2
Manganese 133.6 0.05 0.008 133.6
Mercury 0.0956 0.001 0.00008 0.0956
Nickel 10.52 0.2 0.02 10.52
Potassium na 20 9 20
Selenium 4.76 0.1 0.05 4.76
Silver 4.76 0.02 0.006 4.76
Sodium na 20 2 20
Sulfur na 8 4 8
Thallium 0.00956 0.02 0.0009 0.02
Uranium 0.1912 0.02 0.0008 0.1912
Vanadium 4.8 0.2 0.007 4.8
Zinc 286.4 0.5 0.06 286.4

Notes:

b Percent solids was measured by the laboratory and percent moisture was calculated from percent solids. 
na - not available
TAL - target analyte list

Conventional Parameters

Metals/Metalloids (mg/kg dw)

a Risk-based concentrations (RBCs), method reporting limits (MRLs), method detection limits (MDLs), and analytical concentration goals 
(ACGs) were presented in Table A-2 of the QAPP addendum (CH2MHill and SRC 2018). EPA revised Table A-2 on November 21, 2018 to 
update some of the ACGs and RBCs (Tonel 2018). The values shown in this table are from revised Table A-2 of the Final QAPP.

1 of 1





Upper Columbia River

Northern Pike Tissue Study Data Summary Report April 2019

Table 2-2. Methods for Analysis of COIs in Northern Pike Fillet Composites
Analyte Analytical Method Description

Aluminum, antimony, arsenic, barium, beryllium, cadmium, 
chromium, cobalt, copper, iron, lead, manganese, nickel, silver, 
thallium, uranium, vanadium, and zinc EPA 6020B ICP-MS
Calcium, magnesium, potassium, sodium, and sulfur EPA 6010C ICP-AES
Inorganic arsenic EPA 1632A HG-QFAAS
Mercury EPA 1631E CV-AFS
Selenium EPA 7742 Hydride AA
Lipids NA Bligh-Dyer/gravimetric
Total solidsa NA Freeze-dry/gravimetric

Notes:
a Total solids was measured by the laboratory and total moisture was calculated from total solids.
AA - atomic absorption
COI - chemical of interest
CV-AFS - cold vapor-atomic fluorescence spectrometry
HG-QFAAS - hydride generation-quartz furnace atomic absorption spectrometry
ICP-AES - inductively coupled plasma-atomic emission spectrometry
ICP-MS - inductively coupled plasma-mass spectrometry
NA - not applicable
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Upper Columbia River

Northern Pike Tissue Study Data Summary Report April 2019

Table 4-1. Summary of Metals/Metalloid Data Qualifiers Applied to Rinsate and Homogenization Blank Data
Validator Flags, % of 

Accepted Results

J J,x U U,x J U UJ J J,x U U,x J U UJ
Aluminum 21 0 (0%) 21 (100%) 0 4 0 17 0 4 17 0 19 0 81 0 19 81 0
Antimony 21 0 (0%) 21 (100%) 0 0 0 21 0 0 21 0 0 0 100 0 0 100 0
Arsenic 21 0 (0%) 21 (100%) 0 0 0 21 0 0 21 0 0 0 100 0 0 100 0
Barium 21 0 (0%) 21 (100%) 0 8 0 13 0 8 13 0 38 0 62 0 38 62 0
Beryllium 21 0 (0%) 21 (100%) 0 2 0 19 0 2 19 0 10 0 90 0 10 90 0
Cadmium 21 0 (0%) 21 (100%) 0 0 0 21 0 0 21 0 0 0 100 0 0 100 0
Calcium 21 0 (0%) 21 (100%) 2 19 0 0 0 19 0 0 90 0 0 0 90 0 0
Chromium 21 0 (0%) 21 (100%) 0 2 0 19 0 2 19 0 10 0 90 0 10 90 0
Cobalt 21 0 (0%) 21 (100%) 0 0 0 21 0 0 21 0 0 0 100 0 0 100 0
Copper 21 0 (0%) 21 (100%) 8 11 0 2 0 11 2 0 52 0 10 0 52 10 0
Inorganic arsenic 21 0 (0%) 21 (100%) 0 0 1 18 2 1 20 0 0 5 86 10 5 95 0
Iron 21 0 (0%) 21 (100%) 0 16 0 5 0 16 2 3 76 0 24 0 76 10 14
Lead 21 0 (0%) 21 (100%) 1 9 0 11 0 9 11 0 43 0 52 0 43 52 0
Magnesium 21 0 (0%) 21 (100%) 0 20 0 1 0 20 0 1 95 0 5 0 95 0 5
Manganese 21 0 (0%) 21 (100%) 0 8 0 13 0 8 4 9 38 0 62 0 38 19 43
Mercury 21 0 (0%) 21 (100%) 0 20 0 1 0 20 1 0 95 0 5 0 95 5 0
Nickel 21 0 (0%) 21 (100%) 1 2 0 18 0 2 18 0 10 0 86 0 10 86 0
Potassium 21 0 (0%) 21 (100%) 0 0 0 21 0 0 21 0 0 0 100 0 0 100 0
Selenium 21 0 (0%) 21 (100%) 0 0 0 21 0 0 21 0 0 0 100 0 0 100 0
Silver 21 0 (0%) 21 (100%) 0 2 0 19 0 2 19 0 10 0 90 0 10 90 0
Sodium 21 0 (0%) 21 (100%) 0 2 0 19 0 2 19 0 10 0 90 0 10 90 0
Sulfur 21 0 (0%) 21 (100%) 0 1 0 20 0 1 3 17 5 0 95 0 5 14 81
Thallium 21 0 (0%) 21 (100%) 3 1 0 17 0 1 17 0 5 0 81 0 5 81 0
Uranium 21 0 (0%) 21 (100%) 0 0 0 21 0 0 21 0 0 0 100 0 0 100 0
Vanadium 21 0 (0%) 21 (100%) 0 0 0 21 0 0 21 0 0 0 100 0 0 100 0
Zinc 21 0 (0%) 21 (100%) 10 9 0 2 0 9 2 0 43 0 10 0 43 10 0

Notes:

Data qualifiers
Laboratory
J The result is an estimated value.
J, x The result is an estimated value. The laboratory report case narrative contained additional information about this result.
U The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit (MRL/MDL).
U, x The analyte was analyzed for, but was not detected at or above the MRL/MDL. The laboratory report case narrative contained additional information about this result.
Validator
J Quantitation is approximate due to limitations identified during the QA review (data validation).
U This analyte was not detected at or above the associated detection limit.
UJ This analyte was not detected at or above the associated detection limit. Quantitation is approximate due to limitations identified during the QA review (data validation).

Count of Accepted Results 
Laboratory Flags

Count of Accepted Results 
Validator Flags

Laboratory Flags, % of 
Accepted Results

Analyte

Number of 
Samples 
Analyzed

Rejected 
Results

Accepted 
Results

Count of 
Results with No 

Flags
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Upper Columbia River

Northern Pike Tissue Study Data Summary Report April 2019

Table 4-2. Summary of Data Qualifiers Applied to Fillet Composite Data

Validator Flags, % of Accepted 
Results

J U J J- U U* UJ J U J J- U U* UJ
Metals/Metalloids

Aluminum 12 0 (0%) 12 (100%) 5 3 4 3 0 4 0 0 25 33 25 0 33 0 0
Antimony 12 0 (0%) 12 (100%) 0 2 10 2 0 10 0 0 17 83 17 0 83 0 0
Arsenic 12 0 (0%) 12 (100%) 1 11 0 11 0 0 0 0 92 0 92 0 0 0 0
Barium 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Beryllium 12 0 (0%) 12 (100%) 0 0 12 0 0 12 0 0 0 100 0 0 100 0 0
Cadmium 12 0 (0%) 12 (100%) 0 12 0 12 0 0 0 0 100 0 100 0 0 0 0
Calcium 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chromium 12 0 (0%) 12 (100%) 11 1 0 1 0 0 0 0 8 0 8 0 0 0 0
Cobalt 12 0 (0%) 12 (100%) 5 7 0 7 0 0 0 0 58 0 58 0 0 0 0
Copper 12 0 (0%) 12 (100%) 0 0 0 12 0 0 0 0 0 0 100 0 0 0 0
Inorganic arsenic 12 0 (0%) 12 (100%) 0 0 12 0 0 0 0 12 0 100 0 0 0 0 100
Iron 12 0 (0%) 12 (100%) 9 0 0 0 0 0 3 0 0 0 0 0 0 25 0
Lead 12 0 (0%) 12 (100%) 1 11 0 11 0 0 0 0 92 0 92 0 0 0 0
Magnesium 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Manganese 12 0 (0%) 12 (100%) 0 0 0 12 0 0 0 0 0 0 100 0 0 0 0
Mercury 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nickel 12 0 (0%) 12 (100%) 4 8 0 8 0 0 0 0 67 0 67 0 0 0 0
Potassium 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Selenium 12 0 (0%) 12 (100%) 0 0 0 0 12 0 0 0 0 0 0 100 0 0 0
Silver 12 0 (0%) 12 (100%) 0 3 9 3 0 9 0 0 25 75 25 0 75 0 0
Sodium 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sulfur 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Thallium 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Uranium 12 0 (0%) 12 (100%) 0 0 12 0 0 12 0 0 0 100 0 0 100 0 0
Vanadium 12 0 (0%) 12 (100%) 0 0 12 0 0 12 0 0 0 100 0 0 100 0 0
Zinc 12 0 (0%) 12 (100%) 0 0 0 12 0 0 0 0 0 0 100 0 0 0 0

Conventional Parameters
Lipid 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total moisture 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total solids 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Notes:

Data qualifiers
Laboratory
J The result is an estimated value.
U The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit (MRL/MDL).
Validator
J Quantitation is approximate due to limitations identified during the QA review (data validation).
J- Quantitation is approximate and the result may be biased low.
U This analyte was not detected at or above the associated detection limit.
U* This analyte should be considered nondetected because it was detected in an associated blank at a similar level.
UJ This analyte was not detected at or above the associated detection limit. Quantitation is approximate due to limitations identified during the QA review (data validation).

Count of Accepted Results 
Laboratory Flags

Count of Accepted Results 
Validator Flags

Laboratory Flags, % of 
Accepted Results

Analyte

Number of 
Samples 
Analyzed

Rejected 
Results

Accepted 
Results

Count of 
Results with 

No Flags
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Northern Pike Tissue Study Data Summary Report April 2019

Table 4-3. Summary of Metal Detections in Homogenization and Rinsate Blanksa,b

Homogenization Blanks Rinsate Blanks

Number of 
Samples

Number of 
Detects

Detection 
Frequency (%)

Number of 
Samples

Number of 
Detects

Detection 
Frequency (%)

Aluminum 14 4 29 7 0 0
Antimony 14 0 0 7 0 0
Arsenic 14 0 0 7 0 0
Barium 14 5 36 7 3 43
Beryllium 14 1 7 7 1 14
Cadmium 14 0 0 7 0 0
Calcium 14 14 100 7 7 100
Chromium 14 2 14 7 0 0
Cobalt 14 0 0 7 0 0
Copper 14 13 93 7 6 86
Inorganic arsenic 14 0 0 7 1 14
Iron 14 11 79 7 5 71
Lead 14 6 43 7 4 57
Magnesium 14 13 93 7 7 100
Manganese 14 5 36 7 3 43
Mercury 14 14 100 7 6 86
Nickel 14 2 14 7 1 14
Potassium 14 0 0 7 0 0
Selenium 14 0 0 7 0 0
Silver 14 1 7 7 1 14
Sodium 14 1 7 7 1 14
Sulfur 14 0 0 7 1 14
Thallium 14 2 14 7 2 29
Uranium 14 0 0 7 0 0
Vanadium 14 0 0 7 0 0
Zinc 14 13 93 7 6 86

Notes:
a All homogenization and rinsate blanks had multiple detected metals. 
b Approximately 30 percent of the homogenization and rinsate blank results were detected values. Of the detected results, 84 percent 
were between the detection limit and the reporting limit (RL); of the metals detected in the blanks above the RL, most were only 
slightly above, with the exception of zinc in one rinsate blank. 

Analyte

1 of 1
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Table 5-1. Summary of Results for Fillet Composites from Small Fish (Size Class A, 300 to 449 mm)

Analyte Total No.
No. of Detected 

Values
%

Detected Min Mean Max SD Min Mean Max SD
Metals/Metalloids (mg/kg dw except mercury)

Aluminum 6 4 67 0.5 1.3 3.6 1.2 0.62 1.6 3.6 1.3
Antimony 6 2 33 0.005 0.018 0.025 0.01 0.005 0.005 0.005 0
Arsenic 6 6 100 0.15 0.24 0.31 0.062 0.15 0.24 0.31 0.062
Barium 6 6 100 0.16 0.302 0.422 0.0847 0.16 0.302 0.422 0.0847
Beryllium 6 0 0 0.01 0.01 0.01 1.2E-10 NA NA NA NA
Cadmium 6 6 100 0.004 0.007 0.011 0.0029 0.004 0.007 0.011 0.0029
Calcium 6 6 100 829 1660 2580 725 829 1660 2580 725
Chromium 6 6 100 0.18 0.43 0.77 0.21 0.18 0.43 0.77 0.21
Cobalt 6 6 100 0.016 0.019 0.023 0.003 0.016 0.019 0.023 0.003
Copper 6 6 100 1.06 1.77 2.51 0.525 1.06 1.77 2.51 0.525
Inorganic arsenic 6 0 0 0.01 0.01 0.01 1.2E-10 NA NA NA NA
Iron 6 5 83 4.75 19 35.6 12 10.3 21.5 35.6 10.9
Lead 6 6 100 0.007 0.011 0.016 0.0031 0.007 0.011 0.016 0.0031
Magnesium 6 6 100 1370 1410 1450 37.1 1370 1410 1450 37.1
Manganese 6 6 100 0.909 1.48 1.96 0.385 0.909 1.48 1.96 0.385
Mercury (μg/kg dw) 6 6 100 294 365 425 46.5 294 365 425 46.5
Nickel 6 6 100 0.08 0.2 0.35 0.098 0.08 0.2 0.35 0.098
Potassium 6 6 100 19000 19400 20000 361 19000 19400 20000 361
Selenium 6 6 100 1.44 2.39 3.73 0.969 1.44 2.39 3.73 0.969
Silver 6 3 50 0.003 0.007 0.01 0.0033 0.003 0.004 0.005 0.001
Sodium 6 6 100 1400 1780 2030 240 1400 1780 2030 240
Sulfur 6 6 100 9360 9490 9570 72.4 9360 9490 9570 72.4
Thallium 6 6 100 0.054 0.066 0.075 0.0087 0.054 0.066 0.075 0.0087
Uranium 6 0 0 0.01 0.01 0.01 1.2E-10 NA NA NA NA
Vanadium 6 0 0 0.1 0.1 0.1 1.9E-09 NA NA NA NA
Zinc 6 6 100 20.8 22.4 24.6 1.52 20.8 22.4 24.6 1.52

Conventional Parameters (% ww)
Lipid 6 6 100 0.25 0.4 0.49 0.11 0.25 0.4 0.49 0.11
Total moisture 6 6 100 79.4 79.8 80.5 0.413 79.4 79.8 80.5 0.413
Total solids 6 6 100 19.5 20.2 20.6 0.413 19.5 20.2 20.6 0.413

Notes:

Summary statistics were calculated using half the reporting limit for nondetected results.
NA - not applicable
SD - standard deviation

All Sample Results Detected Results OnlyCount of Results

1 of 1
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Table 5-2. Summary of Results for Fillet Composites from Large Fish (Size Class B, ≥ 450 mm)

Analyte Total No.
No. of Detected 

Values
%

Detected Min Mean Max SD Min Mean Max SD
Metals/Metalloids (mg/kg dw except mercury)

Aluminum 6 4 67 0.495 1.5 3.7 1.3 0.7 2 3.7 1.3
Antimony 6 0 0 0.025 0.025 0.025 4.8E-10 NA NA NA NA
Arsenic 6 6 100 0.25 0.39 0.56 0.1 0.25 0.39 0.56 0.1
Barium 6 6 100 0.133 0.187 0.257 0.0486 0.133 0.187 0.257 0.0486
Beryllium 6 0 0 0.01 0.01 0.01 1.2E-10 NA NA NA NA
Cadmium 6 6 100 0.004 0.0048 0.006 0.00098 0.004 0.0048 0.006 0.00098
Calcium 6 6 100 671 1010 1640 412 671 1010 1640 412
Chromium 6 6 100 0.26 0.45 0.83 0.24 0.26 0.45 0.83 0.24
Cobalt 6 6 100 0.014 0.018 0.025 0.0044 0.014 0.018 0.025 0.0044
Copper 6 6 100 0.95 1.2 1.73 0.28 0.95 1.2 1.73 0.28
Inorganic arsenic 6 0 0 0.0095 0.0098 0.01 0.00027 NA NA NA NA
Iron 6 4 67 4.7 10 14.8 4.6 11.3 13.1 14.8 1.99
Lead 6 6 100 0.007 0.023 0.092 0.034 0.007 0.023 0.092 0.034
Magnesium 6 6 100 1320 1350 1380 20.7 1320 1350 1380 20.7
Manganese 6 6 100 0.756 1.03 1.43 0.297 0.756 1.03 1.43 0.297
Mercury (μg/kg dw) 6 6 100 326 553 964 223 326 553 964 223
Nickel 6 6 100 0.13 0.22 0.4 0.11 0.13 0.22 0.4 0.11
Potassium 6 6 100 18300 18800 19200 320 18300 18800 19200 320
Selenium 6 6 100 2.51 2.99 3.59 0.44 2.51 2.99 3.59 0.44
Silver 6 0 0 0.01 0.01 0.01 1.2E-10 NA NA NA NA
Sodium 6 6 100 1500 1740 1920 148 1500 1740 1920 148
Sulfur 6 6 100 9280 9460 9650 140 9280 9460 9650 140
Thallium 6 6 100 0.043 0.05 0.058 0.0053 0.043 0.05 0.058 0.0053
Uranium 6 0 0 0.01 0.01 0.01 1.2E-10 NA NA NA NA
Vanadium 6 0 0 0.1 0.1 0.1 1.9E-09 NA NA NA NA
Zinc 6 6 100 19.5 20.3 21.3 0.745 19.5 20.3 21.3 0.745

Conventional Parameters (% ww)
Lipid 6 6 100 0.35 0.53 0.66 0.13 0.35 0.53 0.66 0.13
Total moisture 6 6 100 78.1 78.7 79.3 0.393 78.1 78.7 79.3 0.393
Total solids 6 6 100 20.7 21.3 21.9 0.393 20.7 21.3 21.9 0.393

Notes:

Summary statistics were calculated using half the reporting limit for nondetected results.
NA - not applicable
SD - standard deviation

All Sample Results Detected Results OnlyCount of Results

1 of 1
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Table 5-3. Summary of Results for Metals/Metalloids in Fillet Composites on Wet Weight Basis

Analyte Total No.
No. of Detected 

Values
%

Detected Min Mean Max SD Min Mean Max SD
Small Fish (Size Class A, 300 to 449 mm) (mg/kg ww except mercury)

Aluminum 6 4 67 0.1 0.26 0.742 0.25 0.13 0.33 0.742 0.28
Antimony 6 2 33 0.001 0.0037 0.005 0.0021 0.001 0.001 0.001 0
Arsenic 6 6 100 0.031 0.048 0.062 0.012 0.031 0.048 0.062 0.012
Inorganic arsenic 6 0 0 0.002 0.002 0.002 3E-11 NA NA NA NA
Barium 6 6 100 0.033 0.0609 0.0823 0.016 0.033 0.0609 0.0823 0.016
Beryllium 6 0 0 0.00195 0.002 0.00205 0.000041 NA NA NA NA
Cadmium 6 6 100 0.0008 0.0013 0.0022 0.0006 0.0008 0.0013 0.0022 0.0006
Calcium 6 6 100 171 334 503 141 171 334 503 141
Chromium 6 6 100 0.036 0.086 0.15 0.042 0.036 0.086 0.15 0.042
Cobalt 6 6 100 0.0032 0.0039 0.0046 0.00056 0.0032 0.0039 0.0046 0.00056
Copper 6 6 100 0.213 0.357 0.489 0.101 0.213 0.357 0.489 0.101
Iron 6 5 83 1 3.8 7.33 2.4 2.07 4.33 7.33 2.24
Lead 6 6 100 0.001 0.0021 0.0031 0.00067 0.001 0.0021 0.0031 0.00067
Magnesium 6 6 100 281 286 293 5.47 281 286 293 5.47
Manganese 6 6 100 0.187 0.298 0.382 0.0737 0.187 0.298 0.382 0.0737
Mercury (μg/kg ww) 6 6 100 57.3 73.9 86.7 10.4 57.3 73.9 86.7 10.4
Nickel 6 6 100 0.016 0.04 0.068 0.019 0.016 0.04 0.068 0.019
Potassium 6 6 100 3800 3930 4040 83.9 3800 3930 4040 83.9
Selenium 6 6 100 0.281 0.484 0.768 0.201 0.281 0.484 0.768 0.201
Silver 6 3 50 0.0006 0.0014 0.00205 0.00069 0.0006 0.0008 0.001 0.0002
Sodium 6 6 100 281 359 410 46.7 281 359 410 46.7
Sulfur 6 6 100 1830 1920 1970 49.2 1830 1920 1970 49.2
Thallium 6 6 100 0.011 0.013 0.015 0.0016 0.011 0.013 0.015 0.0016
Uranium 6 0 0 0.00195 0.002 0.00205 0.000041 NA NA NA NA
Vanadium 6 0 0 0.0195 0.02 0.0205 0.00041 NA NA NA NA
Zinc 6 6 100 4.28 4.53 4.8 0.244 4.28 4.53 4.8 0.244

Large Fish (Size Class B, ≥ 450 mm) (mg/kg ww except mercury)
Aluminum 6 4 67 0.1 0.32 0.81 0.28 0.15 0.43 0.81 0.28
Antimony 6 0 0 0.005 0.0054 0.0055 0.0002 NA NA NA NA
Arsenic 6 6 100 0.055 0.083 0.12 0.022 0.055 0.083 0.12 0.022
Inorganic arsenic 6 0 0 0.002 0.002 0.0021 0.000041 NA NA NA NA
Barium 6 6 100 0.0282 0.0399 0.0563 0.011 0.0282 0.0399 0.0563 0.011
Beryllium 6 0 0 0.00205 0.0021 0.0022 0.000052 NA NA NA NA
Cadmium 6 6 100 0.0008 0.00092 0.001 0.000098 0.0008 0.00092 0.001 0.000098
Calcium 6 6 100 143 215 351 88.8 143 215 351 88.8
Chromium 6 6 100 0.054 0.097 0.18 0.051 0.054 0.097 0.18 0.051
Cobalt 6 6 100 0.0029 0.0039 0.0054 0.00098 0.0029 0.0039 0.0054 0.00098
Copper 6 6 100 0.2 0.26 0.379 0.063 0.2 0.26 0.379 0.063
Iron 6 4 67 0.95 2.2 3.24 1 2.43 2.82 3.24 0.448
Lead 6 6 100 0.001 0.005 0.02 0.0074 0.001 0.005 0.02 0.0074

All Sample Results Detected Results OnlyCount of Results

1 of 2
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Table 5-3. Summary of Results for Metals/Metalloids in Fillet Composites on Wet Weight Basis

Analyte Total No.
No. of Detected 

Values
%

Detected Min Mean Max SD Min Mean Max SD

All Sample Results Detected Results OnlyCount of Results

Large Fish (continued)
Magnesium 6 6 100 279 287 295 6.41 279 287 295 6.41
Manganese 6 6 100 0.161 0.221 0.307 0.0636 0.161 0.221 0.307 0.0636
Mercury (μg/kg ww) 6 6 100 67.5 119 211 49.9 67.5 119 211 49.9
Nickel 6 6 100 0.028 0.046 0.085 0.024 0.028 0.046 0.085 0.024
Potassium 6 6 100 3880 4020 4120 83.6 3880 4020 4120 83.6
Selenium 6 6 100 0.55 0.636 0.772 0.089 0.55 0.636 0.772 0.089
Silver 6 0 0 0.00205 0.0021 0.0022 0.000052 NA NA NA NA
Sodium 6 6 100 311 371 409 36.4 311 371 409 36.4
Sulfur 6 6 100 1940 2020 2070 49.4 1940 2020 2070 49.4
Thallium 6 6 100 0.0089 0.011 0.012 0.0012 0.0089 0.011 0.012 0.0012
Uranium 6 0 0 0.00205 0.0021 0.0022 0.000052 NA NA NA NA
Vanadium 6 0 0 0.0205 0.021 0.022 0.00052 NA NA NA NA
Zinc 6 6 100 4.15 4.34 4.56 0.168 4.15 4.34 4.56 0.168

Notes:

Summary statistics were calculated using half the reporting limit for nondetected results.
NA - not applicable
SD - standard deviation

2 of 2
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Table 5-4. Comparison of ACGs to MRLs for Nondetected Results

Analyte ACGa Planned MRLa Min MRL Max MRL No. Results

No. of 
Nondetected 

Results
No. of ACG 

Exceedancesb

Metals/Metalloids (mg/kg dw except mercury)
Aluminum 956 2 0.99 1 12 4 0
Antimony 0.382 0.05 0.05 0.05 12 10 0
Arsenic 0.5 0.5 NA NA 12 0 NA
Barium 191.2 0.05 NA NA 12 0 NA
Beryllium 1.912 0.02 0.02 0.02 12 12 0
Cadmium 0.956 0.02 NA NA 12 0 NA
Calcium 4 4 NA NA 12 0 NA
Chromium 0.0404 0.2 NA NA 12 0 NA
Cobalt 0.2864 0.02 NA NA 12 0 NA
Copper 38.2 0.1 NA NA 12 0 NA
Inorganic arsenic 0.02 0.02 0.019 0.02 12 12 0
Iron 668 1 9.4 9.5 12 3 0
Lead 0.02 0.02 NA NA 12 0 NA
Magnesium 2 2 NA NA 12 0 NA
Manganese 133.6 0.05 NA NA 12 0 NA
Mercury (µg/kg dw) 95.6 1 NA NA 12 0 NA
Nickel 10.52 0.2 NA NA 12 0 NA
Potassium 20 20 NA NA 12 0 NA
Selenium 4.76 0.1 NA NA 12 0 NA
Silver 4.76 0.02 0.02 0.02 12 9 0
Sodium 20 20 NA NA 12 0 NA
Sulfur 8 8 NA NA 12 0 NA
Thallium 0.02 0.02 NA NA 12 0 NA
Uranium 0.1912 0.02 0.02 0.02 12 12 0
Vanadium 4.8 0.2 0.2 0.2 12 12 0
Zinc 286.4 0.5 NA NA 12 0 NA

Conventional Parameters (% ww)
Lipid 0.1 0.1 NA NA 12 0 NA
Total moisture 0.1 0.1 NA NA 12 0 NA

Notes:

b Number of nondetected results for which the MRL exceeded the ACG. 
NA - not applicable

a Analytical concentration goals (ACGs) and planned method reporting limits (MRLs) were presented in Table A-2 of the QAPP addendum (CH2MHill and SRC 
2018). EPA revised Table A-2 on November 21, 2018 to update some of the ACGs (Tonel 2018). The values shown in this table are from revised Table A-2 of the 
Final QAPP.

1 of 1
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Introduction 
This Field Summary Report (FSR) describes the procedures and methods that the field team used to collect 
Northern Pike (Esox Lucius) tissue samples during the 2018 sampling event. The FSR also provides summary 
information and details regarding sample locations, and sample quality assurance/quality control (QA/QC) 
included as an appendix to Addendum No. 2 to the Quality Assurance Project Plan for the 2009 Fish Tissue 
Study and Appendix A Field Sampling Plan - Upper Columbia River Northern Pike Tissue Study (Fish QAPP 
Addendum – Northern Pike) (CH2M 2018).  This work was conducted in July 2018 by CH2M on behalf of the 
U.S. Environmental Protection Agency (EPA) at the Upper Columbia River (UCR) Site (Site)1 in Washington.  

The primary objective of the 2018 Northern Pike tissue study was to characterize the concentrations of 
target analyte list (TAL) metals, mercury, and inorganic arsenic in Northern Pike from the UCR that might be 
consumed by recreational and subsistence anglers. Data from the Northern Pike tissue study will be used to 
support the human health risk assessment (HHRA) to be conducted by the EPA as part of the remedial 
investigation and feasibility study (RI/FS) for the UCR Site and to support Washington State Department of 
Health (WDOH) efforts in evaluating the need for a Northern Pike fish consumption advisory. 

1.1 Background 
The 2009 Fish Tissue QAPP (Parametrix et al. 2009) focused on collection of several fish species and size 
classes in six reaches of the UCR Site. Sampling and analysis associated with the 2009 Fish Tissue Study QAPP 
was conducted in September and October 2009. The results of the 2009 investigation were documented in 
the UCR Fish Tissue Study Data Summary Report (Exponent and Parametrix 2013).  Addendum No. 1 to the 
overarching 2009 QAPP focused on sampling and analysis of selected age classes of hatchery sturgeon 
tissue. The sturgeon tissue sampling program was conducted in 2016 and the results of the sturgeon tissue 
investigation were documented in White Sturgeon Tissue Data Summary Report (TAI 2017). 

Northern Pike were not sampled in 2009 because their presence in the UCR was not documented at that 
time. Recent monitoring has shown rapidly increasing number of Northern Pike, with evidence of 
widespread and undesirable fish predation in the UCR. As a result, the Confederated Tribes of the Colville 
Reservation (CCT), one of the Lake Roosevelt fishery co-managers2, is offering a $10 per head bounty on 
Northern Pike collected from the UCR. Mercury concentrations in Northern Pike from the UCR are unknown 
but may be high enough to warrant a fish consumption advisory such as those placed on other piscivorous 
species in the UCR (e.g., Smallmouth and Largemouth Bass, Walleye) and on Northern Pike present in other 
water bodies in the region. Tissue data are needed for both the UCR HHRA and to assist WDOH in their 
review of the potential need for a UCR Northern Pike fish advisory. 

1.2 Document Organization 
This report is organized into the following sections: 

• Section 1 – Introduction. This section provides background information for the study and outlines the 
report organization. 

                                                            
1 The Site is located wholly within Washington State and includes the portion of the UCR extending from the U.S.-Canadian border to Grand Coulee 
Dam, including Franklin D. Roosevelt Lake (Lake Roosevelt), and the areal extent of related contamination within the United States adjacent to the 
UCR. 

2 Lake Roosevelt Fisheries Co-Managers include the Colville Confederated Tribes (CCT), the Spokane Tribe of Indians (STI), and the Washington 
Department of Fish and Wildlife (WDFW).   
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• Section 2 – Study Description. This section describes the purpose and objectives of the study and 
provides an overview of the study design. 

• Section 3 – Field Activities. This section identifies the methods used to collect the UCR Northern Pike 
samples and discusses any changes or deviations from the QAPP and field sampling plan (FSP). 

• Section 4 – References. This section presents bibliographic information for the documents cited within 
this report. 

• Figures and data tables are provided following Section 4. 

Field records and supporting information for the UCR Northern Pike sampling are provided in Appendix A 
and B.   
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Study Description 

2.1 Purpose of Study 
The purpose of the 2018 Northern Pike sampling event was to collect Northern Pike tissue to fill a data gap 
related to the assessment of risk to humans from the consumption of Northern Pike. This section presents a 
brief overview of the study design. 

2.2 Study Design 
The basis of the study design for the 2018 Northern Pike sampling was detailed in the QAPP Addendum – 
Northern Pike (CH2M 2018). Fish tissue samples were obtained from Northern Pike caught by the CCT and 
Spokane Tribe of Indians (STI) as part of the Northern Pike suppression program conducted by the Lake 
Roosevelt Fisheries Co-Managers3. The objective of the suppression program is to reduce or eliminate 
Northern Pike in the Lake Roosevelt watershed. Northern pike are an invasive species and are prohibited in 
the State of Washington and therefore were not released back to the water. All Northern Pike caught during 
suppression efforts were euthanized and removed. 

Northern Pike suppression was conducted in the northern portion of the UCR extending from Gifford to 
Northport, Washington.  The Lake Roosevelt Co-Manager sampling team recorded the global positioning 
system (GPS) coordinates (latitude and longitude) and water depth measurement (to the nearest 0.5 meter) 
where sampled fish were collected (i.e., point coordinates for gill nets). However, it is understood that 
location of collection may not necessarily correlate with exposure areas used in the HHRA.   

The Northern Pike tissue study targeted two size bins; 300 to 449 millimeters (mm) total length (TL), and 450 
mm and greater TL; these bins represent the sizes of Northern Pike that are likely consumed by people 
throughout the UCR. The first 60 individual fish that met size requirements for each bin (30 of each size bin) 
were euthanized by the Lake Roosevelt Fisheries Co-Managers and transferred to CH2M staff. 

2.2.1 Composite Samples 
Composites of the Northern Pike fillets are expected to produce data that exhibit variability less than or 
equal to the variability found in the fish tissue composite data from the 2009 Fish Tissue Study.  To increase 
the likelihood of producing data with sufficiently low variability relative to the 2009 Fish Tissue Study, EPA 
requested a minimum of 60 Northern Pike from the Lake Roosevelt Fisheries Co-managers. Thirty fish were 
collected from each size bin (300 to 449 mm TL, and greater than or equal to 450 mm TL).   

Compositing took place in the laboratory.  Each composite was created from the homogenate from five 
randomly-selected fillets in the same size class.  A total of 12 composite samples were prepared (six 
composites for the 300 to 449 mm TL size range and six composites for the equal to and greater than 450 
mm TL size range).  The composites were determined by EPA using a stratified random approach based on 
the length of each fish.  The fish in each size class were sorted by TL (shortest to longest), then the six 
smallest fish was randomly assigned to Composites 1, 2, 3, 4, 5, or 6.  Then the next set of six fish was 
randomly assigned to the six composites, and so on, until each composite had five randomly assigned fish.   

EPA provided the list of composite assignments to Teck American Incorporated (TAI) on the same day that 
the Northern Pike fillets were sent to the laboratory.   

                                                            
3 The Washington Department of Fish and Wildlife (WDFW) is also a Lake Roosevelt Fisheries co-manager.  However, the WDFW did not participate 
in 2018 Northern Pike field activities. 
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2.2.2 Chemical Analyses 
The suite of chemicals for analysis in fish tissues included conventional parameters (total length and mass, 
percent moisture, percent lipid), common target analyte list (TAL) metals/metalloids identified as chemicals 
of interest (COIs) in the 2009 HHRA work plan (USEPA 2009), and total inorganic arsenic.  
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Field Activities and Methods 
The 2018 Northern Pike sampling effort was outlined in the EPA-approved Fish QAPP Addendum No 2 – 
Northern Pike and detailed in Appendix A of the addendum (Field Sampling Plan - Upper Columbia River 
Northern Pike Tissue Study). Sampling was conducted by CH2M personnel. 

This section discusses the methods and procedures used during the 2018 Northern Pike tissue sampling 
event. Field sampling activities were conducted from July 24 to July 27, 2018. All field activities and sample 
collection methods were performed in accordance with the EPA-approved QAPP and FSP; there were no 
deviations from the QAPP/FSP in the collection, handling, and processing of samples for this effort. 

3.1 Fish Sampling 
Northern Pike were collected by Lake Roosevelt Fisheries Co-Managers (CCT & STI) via gill netting and whole 
fish were provided to CH2M for processing. The Lake Roosevelt Co-Manager sampling team recorded the 
global positioning system (GPS) coordinates (latitude and longitude) where fish were collected (i.e., point 
coordinates for gill nets).   

Sample processing was performed by one field team consisting of two CH2M personnel (Table 1). CH2M 
performed all duties and responsibilities for sample preparation, sample collection, and sample handling. 
Sample pick-up and processing was conducted on a boat provided by the National Park Service (NPS).  

A total of 60 Northern Pike were collected during the field effort. The chronology for sample collection 
activities is summarized in Table 2.  

3.1.1 Equipment 
Field equipment and supplies for the CH2M fish processing team included fish filleting equipment, 
decontamination supplies, sample containers, coolers, shipping containers, logbooks and forms, personal 
protective equipment (cut-resistant gloves), and personal gear.  Nitrile gloves were also worn while filleting 
and handing Northern Pike tissue samples to minimize the possibility of cross-contamination between fish. 

Sample containers were clearly labeled at the time the tissue samples were taken from the Northern Pike. 
Labels included the task name, sample location and number, CH2M sampler’s initials, analyses to be 
performed, and sample date and time.  

3.1.2 Fish Sizes 
Northern Pike tissue composites were grouped based on two fish sizes: 300-449 mm, and 450 mm and 
greater. Thirty Northern Pike were collected from each size group for a total of 60 fish. The 30 fish for each 
size group were divided into 6 composite samples, with 5 individual fish per composite (Table 3) for a total 
of 12 composite samples. 

3.1.3 Fish Collection Locations 
Figure 1 shows the locations recorded by the Lake Roosevelt Fisheries Co-Manager sampling team where the 
Northern Pike for tissue sampling were caught (i.e., point coordinates for gill nets).  These coordinates are 
listed, along with the fish identification numbers, in Table 4.  

3.1.4 Fish Collection and Handling 
All Northern Pike were measured for TL (mm) by the Lake Roosevelt Fisheries Co-Managers upon retrieval 
from the gill net.  Northern Pike were euthanized using a sharp blow to the head being careful not to break 
the skin of the fish.  
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Specimens of Northern Pike that met the size class requirements for tissue sampling were transferred to 
CH2M for tissue sample processing.  The Lake Roosevelt Fisheries Co-Managers provided CH2M with the 
GPS coordinates at the time the fish was transferred (Table 4). 

3.1.5 Sample Tissue Processing 
All fish processing was performed on the boat operated by the NPS. The processing boat either traveled to 
shore and fish processing was conducted on the boat while beached to provide a stable platform, or if calm 
water permitted, fish were processed while the boat floated in water deeper than 50 ft. The fish were held 
in decontaminated plastic tubs prior to processing. 

Fish were photographed and examined for external abnormalities, weighed, filleted with skin removed, and 
at least 40 g of fillet was collected, wrapped in foil, and placed in a resealable plastic bag. The bagged fillets 
were then placed inside a second bag with the fish ID label so that this label was between the two resealable 
plastic bags and placed in a cooler on ice.  During filleting, no internal organs were punctured. Stomach 
contents were only examined if there was an obvious abnormality and this was only done as a point of 
interest as no gut analysis was completed. Table 4 shows individual fillet weights and sample weights for 
each fish.   

3.1.6 Equipment Decontamination Procedures 
The field team thoroughly rinsed all sampling equipment that came into contact with fish between samples 
and upon completion of the study.    

Rinsing was done using river water away from the shoreline and any areas where sediment had been 
disturbed during beaching of the boat. Equipment used for processing the fish was washed with soap (i.e., 
Alconox™) and rinsed with river water and distilled water after each use. Nitrile gloves used for handling fish 
were discarded, not decontaminated. Clean gloves were worn when handling each fish to avoid transfer of 
potential contaminants among samples.  

3.1.7 Sample Numbering 
Individual fish were identified with the letters “EPA”, a species abbreviation, length group, and a sequential 
number (e.g., EPA-NP-A-001).  The codes included the following information: 

Species abbreviation: 

• NP = Northern Pike 

Length groups are: 

• A = 300 to 449 mm TL 

• B = 450 mm TL and greater  

3.1.8 Field Documentation 
All sampling and associated field activities were documented on activity-specific field forms, field logbooks, 
and digital photographs.  

3.1.8.1 Field Logbook 
Daily field activities were documented through journal entries in a bound field logbook by the field team 
lead for the duration of the Northern Pike sampling effort. The field logbooks contain all pertinent 
information about staff present, site arrival and departure times, health and safety pre-task meetings, 
sampling activities, site conditions, field methods, site sketches, general observations, and other pertinent 
technical information. Field logbook entries followed generally accepted professional standards and 
procedures described in the FSP. The field logbooks and sampling records are part of the permanent project 
record and are provided in Appendix B. 
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3.1.8.2 Digital Photographs 
Digital photographs were taken during sampling activities to document sampling procedures, site locations 
and conditions, and other pertinent activities. Photographs were taken of each Northern Pike. A dry-erase 
white board bearing the sample name, date and time, was held in the photograph for reference. The 
photographs are part of the permanent project record and have been scanned and saved in the project 
folder. 

3.1.8.3 Dedicated Field Forms 
All sampling and associated activities were documented on activity-specific field forms. The field forms 
contained information and data specific to each Northern Pike. Completed field forms are provided in 
Appendix B, and a brief description of each form is provided below. 

• Daily Field Collection Form: Sample ID, date, time, weight of fillet, weight of sample, and collector’s 
initials 

• External Examination Form: Sample ID, date, time, weight, length, species and any abnormalities in the 
following: body surface, eyes, head, opercula, fins, and gills. 

3.1.8.4 Waste Disposal 
After processing of the Northern Pike tissue, the carcass was resected into two pieces to ensure the swim 
bladder was punctured.  The carcass and unused fillet tissue was then sunk in the deeper channel of the 
reservoir.    

Limited waste was produced during the 2018 Northern Pike sampling effort. During decontamination of 
equipment, an Alconox and distilled water mixture was generated and reserved in a bucket until returning 
to the Kettle Falls boat launch after each day at which time it was disposed of into the facility’s septic 
system. All general refuse (such as gloves, paper towels, plastic bags) was disposed of in the dumpster at the 
Kettle Falls boat launch. 

3.2 Sample Handling and Custody 
The following section describes the handling, storage, and shipment procedures for samples collected for 
the 2018 Northern Pike sampling effort.  All samples remained in the custody of CH2M, or with the 
transportation courier at all times until delivery to the analytical laboratory. Custody procedures for the 
sampling event were in accordance with the FSP. 

3.2.1 Sample Storage 
All samples were temporarily stored on wet ice in a cooler immediately after collection.  At the end of each 
day, samples were frozen on dry ice and kept in either a locked vehicle or locked hotel room in custody of 
CH2M. 

3.2.2 Sample Management 
All samples were packaged and labeled for shipment in compliance with the chain of custody procedures 
described in the FSP. A list of the samples collected by the field team, including the sample date and time, 
was provided to EPA and the CH2M project manager at the end of each field day.  Scribe sample 
management software was used to generate permanent sample labels and chains-of-custody (COCs) for the 
samples. Each Scribe label and COC was checked against the list of sample IDs provided on the sample 
tracking sheet, and again checked against the temporary label on the sample container to ensure each 
container was properly labeled. Clear plastic tape was placed over each Scribe label to protect the label from 
damage.  The labeled samples and COCs were placed in coolers with ice for shipment to the analytical 
laboratory.  Following shipment of samples to the analytical laboratory, the required Scribe sample 
management documentation was submitted to the EPA via the sample management office (SMO) portal and 
the laboratory was notified of the shipment.  
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3.2.3 Sample Transportation 
Spokane Courier Service (SCS) of Spokane was hired to transport the samples directly to the ALS analytical 
laboratory located in Kelso, Washington. One courier trip was used to ship samples to the lab at the end of 
the sampling event.  

Custody sealed sample coolers were dropped off with SCS in Spokane and samples were in the custody of 
SCS until they were hand-delivered to ALS. CH2M discussed proper security, storage of the vehicle, and 
handling with SCS to ensure that chain of custody was preserved. Samples were delivered to ALS and 
custody was transferred from the courier driver to the lab.  

3.3 Northern Pike Tissue Composite Assignments 
Table 5 lists the fish sample assignments for each composite. 
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Table 1  
2018 Northern Pike Sampling Personnel  

Date CH2M Personnel Activities 

7/24/2018 Kelly O'Neal  

Josh Yount  

Filleting Northern Pike 

7/25/2018 Kelly O'Neal  

Josh Yount 

Filleting Northern Pike 

7/26/2018 Kelly O'Neal 

Josh Yount  

Filleting Northern Pike 

7/27/2018 Kelly O'Neal 

Josh Yount  

Sample packaging and delivery to 
courier 

 

 
Table 2 
Daily Counts of Northern Pike per Size Class 

Date 
A  

(300-449 mm) 
B  

(450 mm and greater) 

7/24/2018 10 11 

7/25/2018 14 10 

7/26/2018 6 9 

Total 30 30 

mm = millimeters 
 
 
Table 3 
Number of Fish per Composite 

 Size Range 

A 
300-449 mm 

B 
450 mm and greater 

Composite 1 5 5 

Composite 2 5 5 

Composite 3  5 5 

Composite 4 5 5 

Composite 5 5 5 

Composite 6 5 5 

Total 30 30 

mm = millimeters 
 

  



 

 COPYRIGHT 2018 BY CH2MHILL INC  

Table 4 
Length, Total Weight, Fillet Weight of Northern Pike and Coordinates of Gill Nets 

Individual Fish ID Date Time 
Length 
(mm) 

Total 
Weight 

(g) 
Weight of 
Fillet (g) Latitude Longitude 

Collector 
Initial 

EPA-NP-A-001 7/24/2018 10:08 375 350 100 48.63147 -118.08023 KLO, JY 

EPA-NP-A-002 7/24/2018 10:30 445 590 136 48.63147 -118.08023 KLO, JY 

EPA-NP-A-003 7/24/2018 10:53 410 495 95 48.65706 -118.10989 KLO, JY 

EPA-NP-A-004 7/24/2018 11:52 445 605 140 48.65320 -118.11044 KLO, JY 

EPA-NP-A-005 7/24/2018 13:43 449 600 100 48.63033 -118.07862 KLO, JY 

EPA-NP-A-006 7/24/2018 13:46 445 555 120 48.63033 -118.07862 KLO, JY 

EPA-NP-A-007 7/24/2018 14:07 440 595 135 48.62852 -118.07698 KLO, JY 

EPA-NP-A-008 7/24/2018 14:56 440 495 120 48.62952 -118.07698 KLO, JY 

EPA-NP-A-009 7/24/2018 15:30 380 350 115 48.68369 -118.07938 KLO, JY 

EPA-NP-A-010 7/24/2018 15:36 410 500 130 48.68369 -118.07938 KLO, JY 

EPA-NP-B-001 7/24/2018 11:20 660 2275 400 48.65706 -118.10989 KLO, JY 

EPA-NP-B-002 7/24/2018 11:39 460 655 180 48.65320 -118.11044 KLO, JY 

EPA-NP-B-003 7/24/2018 12:15 1070 7830 1130 48.66515 -118.06994 KLO, JY 

EPA-NP-B-004 7/24/2018 13:00 460 645 160 48.66515 -118.06994 KLO, JY 

EPA-NP-B-005 7/24/2018 14:20 455 630 165 48.62952 -118.07698 KLO, JY 

EPA-NP-B-006 7/24/2018 14:38 455 690 165 48.62952 -118.07698 KLO, JY 

EPA-NP-B-007 7/24/2018 15:14 700 2540 890 48.68369 -118.07938 KLO, JY 

EPA-NP-B-008 7/24/2018 15:49 455 635 135 48.68319 -118.07943 KLO, JY 

EPA-NP-B-009 7/24/2018 16:00 465 705 180 48.68319 -118.07943 KLO, JY 

EPA-NP-B-010 7/24/2018 16:13 750 3210 620 48.69331 -118.01560 KLO, JY 

EPA-NP-B-011 7/24/2018 16:26 710 2445 460 48.69331 -118.01560 KLO, JY 

EPA-NP-A-011 7/25/2018 11:00 445 600 160 48.62643 -118.07375 KLO, JY 

EPA-NP-A-012 7/25/2018 12:37 425 585 160 48.68350 -118.07941 KLO, JY 

EPA-NP-A-013 7/25/2018 12:52 395 375 90 48.68350 -118.07941 KLO, JY 

EPA-NP-A-014 7/25/2018 13:02 375 340 75 48.68350 -118.07941 KLO, JY 

EPA-NP-A-015 7/25/2018 13:10 425 510 170 48.68350 -118.07941 KLO, JY 

EPA-NP-A-016 7/25/2018 14:16 410 545 95 48.68385 -118.08244 KLO, JY 

EPA-NP-A-017 7/25/2018 15:01 440 480 110 48.62167 -118.07317 KLO, JY 

EPA-NP-A-018 7/25/2018 15:11 370 250 95 48.62167 -118.07317 KLO, JY 

EPA-NP-A-019 7/25/2018 15:43 410 425 95 48.61752 -118.09050 KLO, JY 

EPA-NP-A-020 7/25/2018 16:06 430 525 110 48.64663 -118.08147 KLO, JY 
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Table 4 
Length, Total Weight, Fillet Weight of Northern Pike and Coordinates of Gill Nets 

Individual Fish ID Date Time 
Length 
(mm) 

Total 
Weight 

(g) 
Weight of 
Fillet (g) Latitude Longitude 

Collector 
Initial 

EPA-NP-A-021 7/25/2018 17:00 420 555 90 48.57411 -118.09495 KLO, JY 

EPA-NP-A-022 7/25/2018 17:10 449 555 170 48.57365 -118.08813 KLO, JY 

EPA-NP-A-023 7/25/2018 17:17 425 525 110 48.57365 -118.08813 KLO, JY 

EPA-NP-A-024 7/25/2018 17:24 390 415 90 48.57365 -118.08813 KLO, JY 

EPA-NP-B-012 7/25/2018 10:01 450 490 125 48.62930 -118.07656 KLO, JY 

EPA-NP-B-013 7/25/2018 12:24 465 755 175 48.68350 -118.07941 KLO, JY 

EPA-NP-B-014 7/25/2018 13:20 710 2340 490 48.68350 -118.07941 KLO, JY 

EPA-NP-B-015 7/25/2018 14:35 500 835 140 48.66355 -118.07326 KLO, JY 

EPA-NP-B-016 7/25/2018 14:50 500 835 210 48.66508 -118.06999 KLO, JY 

EPA-NP-B-017 7/25/2018 15:19 480 730 165 48.62006 -118.07358 KLO, JY 

EPA-NP-B-018 7/25/2018 15:32 460 545 115 48.62006 -118.07358 KLO, JY 

EPA-NP-B-019 7/25/2018 15:56 450 590 195 48.61752 -118.09050 KLO, JY 

EPA-NP-B-020 7/25/2018 16:16 455 700 150 48.64663 -118.08147 KLO, JY 

EPA-NP-B-021 7/25/2018 16:30 495 890 180 48.57411 -118.09495 KLO, JY 

EPA-NP-A-025 7/26/2018 10:45 420 495 90 48.68360 -118.07849 KLO, JY 

EPA-NP-A-026 7/26/2018 10:57 440 525 140 48.68376 -118.08071 KLO, JY 

EPA-NP-A-027 7/26/2018 11:11 449 495 90 48.68376 -118.08071 KLO, JY 

EPA-NP-A-028 7/26/2018 11:27 410 440 110 48.68376 -118.08071 KLO, JY 

EPA-NP-A-029 7/26/2018 11:41 415 420 105 48.68368 -118.07947 KLO, JY 

EPA-NP-A-030 7/26/2018 12:30 440 570 130 48.68353 -118.08205 KLO, JY 

EPA-NP-B-022 7/26/2018 9:26 500 890 165 48.66612 -118.06889 KLO, JY 

EPA-NP-B-023 7/26/2018 9:40 465 670 145 48.66612 -118.06889 KLO, JY 

EPA-NP-B-024 7/26/2018 12:50 475 715 125 48.65296 -118.08488 KLO, JY 

EPA-NP-B-025 7/26/2018 13:18 525 1015 220 48.57335 -118.08826 KLO, JY 

EPA-NP-B-026 7/26/2018 14:13 460 660 110 48.57335 -118.08826 KLO, JY 

EPA-NP-B-027 7/26/2018 14:28 660 1890 350 48.57401 -118.09178 KLO, JY 

EPA-NP-B-028 7/26/2018 14:43 465 650 150 48.57434 -118.09444 KLO, JY 

EPA-NP-B-029 7/26/2018 15:06 615 1560 285 48.65262 -118.11034 KLO, JY 

EPA-NP-B-030 7/26/2018 15:21 505 775 130 48.57386 -118.08707 KLO, JY 

mm = millimeters; g = grams; KLO = Kelly O’Neal; JY = Josh Yount 
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Table 5 
Composite Sample Assignments 

Size 
Class 

Composite 
Number  

Individual Fish ID  Total Length 

(mm) 

Fish Composite ID  

A 1 EPA-NP-A-024 390 EPA-NP-A1 

EPA-NP-A-016 410 

EPA-NP-A-021 420 

EPA-NP-A-002 445 

EPA-NP-A-005 449 

2 EPA-NP-A-014 375 EPA-NP-A2 

EPA-NP-A-003 410 

EPA-NP-A-015 425 

EPA-NP-A-017 440 

EPA-NP-A-006 445 

3 EPA-NP-A-013 395 EPA-NP-A3 

EPA-NP-A-029 415 

EPA-NP-A-023 425 

EPA-NP-A-026 440 

EPA-NP-A-022 449 

 4 EPA-NP-A-018 370 EPA-NP-A4 

  EPA-NP-A-010 410  

  EPA-NP-A-020 430  

  EPA-NP-A-008 440  

  EPA-NP-A-027 449  

 5 EPA-NP-A-001 375 EPA-NP-A5 

  EPA-NP-A-019 410  

  EPA-NP-A-025 420  

  EPA-NP-A-030 440  

  EPA-NP-A-004 445  

 6 EPA-NP-A-009 380 EPA-NP-A6 

  EPA-NP-A-028 410  

  EPA-NP-A-012 425  

  EPA-NP-A-007 440  

  EPA-NP-A-011 445  
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Table 5 
Composite Sample Assignments 

Size 
Class 

Composite 
Number  

Individual Fish ID  Total Length 

(mm) 

Fish Composite ID  

B 1 EPA-NP-B-006 455 EPA-NP-B1 

EPA-NP-B-013 465 

 EPA-NP-B-023 465 

EPA-NP-B-030 505 

EPA-NP-B-027 660 

 2 EPA-NP-B-012 450 EPA-NP-B2 

EPA-NP-B-026 460 

EPA-NP-B-015 500 

EPA-NP-B-016 500 

EPA-NP-B-007 700 

3 EPA-NP-B-008 455 EPA-NP-B3 

EPA-NP-B-018 460 

EPA-NP-B-021 495 

EPA-NP-B-001 660 

EPA-NP-B-010 750 

 4 EPA-NP-B-020 455 EPA-NP-B4 

  EPA-NP-B-004 460  

  EPA-NP-B-028 465  

  EPA-NP-B-029 615  

  EPA-NP-B-014 710  

 5 EPA-NP-B-005 455 EPA-NP-B5 

  EPA-NP-B-002 460  

  EPA-NP-B-024 475  

  EPA-NP-B-025 525  

  EPA-NP-B-011 710  

 6 EPA-NP-B-019 450 EPA-NP-B6 

  EPA-NP-B-009 465  

  EPA-NP-B-017 480  

  EPA-NP-B-022 500  

  EPA-NP-B-003 1070  

A = 300-449 mm size class; B = ≥ 450 mm size class 
 
 
 

 
 
 
 
 
 
  



 

 COPYRIGHT 2018 BY CH2MHILL INC  

 

 
Figures 

 

 

 

 



D

D

D

D

D

D

D

D

D

")")

")

")

")")
")")

")")

")

")

")")

")")

")")")

")")

")

")")")")")

")")

")

")

") ")")")

")

")")

")
")

")")
")

")

")

")")")")")")

")")

")

")")")")

")

")

A-006
A-007

A-010

B-004

B-005

B-008

A-012
A-013

A-015

A-023
A-024

B-012

B-014

B-026

A-001

A-002

A-003

A-004

A-005

A-008

A-009

B-001
B-002

B-003

B-006

B-007
B-009

B-010

B-011

A-011

A-014

A-016

A-017
A-018A-019

A-020

A-021

A-022

B-013

B-015

B-016

B-017
B-018B-019

B-020

B-021

A-025
A-026

A-027
A-028

A-029

A-030
B-022

B-023

B-024

B-025
B-027

B-028

B-029

B-030

Boyds Evans

Harter

Kettle Falls

Marcus

Ward

712

710

708
706

704

702

700

698

696

\\P
D

XF
P

P0
1\

Pr
oj

\E
PA

\U
C

R
\G

IS
\M

ap
Fi

le
s\

N
or

th
er

nP
ik

e_
R

ep
or

t\S
ite

_M
ap

_N
Pi

ke
_S

am
pl

in
g.

m
xd

 S
J0

63
66

6 
9/

6/
20

18
 1

2:
45

:0
1 

PM

±

FIGURE 1
Northern Pike Tissue

Sample Collection
Locations

S.JENNIGES/PDX: 09/06/18

K. O'Neal/SAC: 09/06/18

LEGEND
")

Northern Pike Catch
Location

D River Miles

National Forest

County

0 1 20.5

MILES

Washington
Idaho

Montana

CANADA

Project Location



 

 COPYRIGHT 2018 BY CH2MHILL INC 

Appendix A 
Photo Log  



PHOTO LOG  

1 

EPA-NP-A-001 – Please note the date is incorrect in the photo.  Fish was processed 
7/24/2018 

EPA-NP-A-001 – Example of fillet sample -  Please note the date is incorrect in the 
photo.  Fish was processed 7/24/2018 



PHOTO LOG 

2 INSERT LEGAL ENTITY (IF APPLICABLE)  [INSERT JETT ID] 

EPA-NP-A-002 – Please note the date is incorrect in the photo.  Fish was processed 
7/24/2018 

EPA-NP-A-003 



PHOTO LOG  

3 

EPA-NP-B-001 

EPA-NP-B-002 



PHOTO LOG 

4 INSERT LEGAL ENTITY (IF APPLICABLE)  [INSERT JETT ID] 

EPA-NP-A-004 

EPA-NP-B-003 



PHOTO LOG  

5 

EPA-NP-B-004 

EPA-NP-A-005 



PHOTO LOG 

6 INSERT LEGAL ENTITY (IF APPLICABLE)  [INSERT JETT ID] 

EPA-NP-A-006 – Please note, the time was recorded incorrectly on the white board in 
the photo.  The correct time is 13:46 

EPA-NP-A-007 



PHOTO LOG  

7 

EPA-NP-B-005 

EPA-NP-B-006 



PHOTO LOG 

8 INSERT LEGAL ENTITY (IF APPLICABLE)  [INSERT JETT ID] 

EPA-NP-A-008 

EPA-NP-B-007 



PHOTO LOG  

9 

EPA-NP-A-009 

EPA-NP-A-010 



PHOTO LOG 

10 INSERT LEGAL ENTITY (IF APPLICABLE)  [INSERT JETT ID] 

EPA-NP-B-008 

EPA-NP-B-009 



PHOTO LOG  

11 

EPA-NP-B-010 

EPA-NP-B-011 



PHOTO LOG 

12 INSERT LEGAL ENTITY (IF APPLICABLE)  [INSERT JETT ID] 

EPA-NP-B-012 

EPA-NP-A-011 



PHOTO LOG  

13 

EPA-NP-B-013 

EPA-NP-A-012 



PHOTO LOG 

14 INSERT LEGAL ENTITY (IF APPLICABLE)  [INSERT JETT ID] 

EPA-NP-A-013 

EPA-NP-A-014 



PHOTO LOG  

15 

EPA-NP-A-015 

EPA-NP-B-014 



PHOTO LOG 

16 INSERT LEGAL ENTITY (IF APPLICABLE)  [INSERT JETT ID] 

EPA-NP-A-016 

EPA-NP-B-015 



PHOTO LOG  

17 

EPA-NP-B-016 

EPA-NP-A-017 



PHOTO LOG 

18 INSERT LEGAL ENTITY (IF APPLICABLE)  [INSERT JETT ID] 

EPA-NP-A-018 

EPA-NP-B-017 



PHOTO LOG  

19 

EPA-NP-B-018 

EPA-NP-A-019 



PHOTO LOG 

20 INSERT LEGAL ENTITY (IF APPLICABLE)  [INSERT JETT ID] 

EPA-NP-B-019 

EPA-NP-A-020 



PHOTO LOG  

21 

EPA-NP-B-020 

EPA-NP-B-021 



PHOTO LOG 

22 INSERT LEGAL ENTITY (IF APPLICABLE)  [INSERT JETT ID] 

EPA-NP-A-021 

EPA-NP-A-022 



PHOTO LOG  

23 

EPA-NP-A-023 

EPA-NP-A-024 



PHOTO LOG 

24 INSERT LEGAL ENTITY (IF APPLICABLE)  [INSERT JETT ID] 

 

 
EPA-NP-B-022 

 

 

EPA-NP-B-023 

 

 

 

 

 

 

 

 



PHOTO LOG  

 25 

 

 
EPA-NP-A-025 

 

 
EPA-NP-A-026 

 

 

 

 

 

 

 

 



PHOTO LOG 

26 INSERT LEGAL ENTITY (IF APPLICABLE)  [INSERT JETT ID] 

EPA-NP-A-026 – vole found in stomach 

EPA-NP-A-027 



PHOTO LOG  

 27 

 

 
EPA-NP-A-028 

 

 

EPA-NP-A-029 

 

 

 

 

 

 

 

 



PHOTO LOG 

28 INSERT LEGAL ENTITY (IF APPLICABLE)  [INSERT JETT ID] 

 

 

EPA-NP-A-030 

 

 
EPA-NP-B-024 

 

 

 

 

 

 

 

 



PHOTO LOG  

 29 

 

 
EPA-NP-B-025 

 

 

EPA-NP-B-026 

 

 

 

 

 

 

 

 



PHOTO LOG 

30 INSERT LEGAL ENTITY (IF APPLICABLE)  [INSERT JETT ID] 

 

 

EPA-NP-B-027 

 

 

EPA-NP-B-028 

 

 

 

 

 

 

 

 



PHOTO LOG  

31 

EPA-NP-B-029 

EPA-NP-B-030 
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Appendix B 
Field Forms 

 

 

 







































































































































































 

 

 

 

APPENDIX B 

NORTHERN PIKE FILLET COMPOSITING PLAN 

   



1

Kessel Cristy    SPOK

From: Gauthier, Marilyn/PDX <Marilyn.Gauthier@jacobs.com>
Sent: Wednesday, August 1, 2018 11:42 AM
To: Kessel Cristy    SPOK; Stifelman, Marc
Cc: McCaig Kris  SPOK; Tonel, Monica; Mills Denise    SPOK; Gauthier, Marilyn/PDX
Subject: RE: Northern Pike Composite Assignments
Attachments: NP composite assignments updated IDs.xlsx

Here is the updated workbook 
 

From: Kessel Cristy SPOK <Cristy.Kessel@teck.com>  
Sent: Wednesday, August 01, 2018 11:24 AM 
To: Stifelman, Marc <Stifelman.Marc@epa.gov> 
Cc: McCaig Kris SPOK <Kris.McCaig@teck.com>; Tonel, Monica <Tonel.Monica@epa.gov>; Mills Denise SPOK 
<Denise.Mills@teck.com>; Gauthier, Marilyn/PDX <Marilyn.Gauthier@jacobs.com> 
Subject: [EXTERNAL] RE: Northern Pike Composite Assignments 
 
Thank you Marc.  Could we get a workbook with the updated composite sample IDs as suggested and agreed to that we 
can provide to the lab (ALS)?  
 
Thanks, 
Cristy 
_____________________________________________________ 
Cristy Kessel 
Environmental Specialist 
Teck American Incorporated 
Mobile phone: 509.496.1160 
Email: Cristy.Kessel@teck.com 
www.teck.com 
 

From: Stifelman, Marc <Stifelman.Marc@epa.gov>  
Sent: Friday, July 27, 2018 12:52 PM 
To: Mills Denise SPOK <Denise.Mills@teck.com>; Gauthier, Marilyn/PDX <Marilyn.Gauthier@jacobs.com> 
Cc: O'Neal, Kelly/SAC <Kelly.ONeal@jacobs.com>; Dillon, Frank/DET <Frank.Dillon@jacobs.com>; McCaig Kris SPOK 
<Kris.McCaig@teck.com>; Kessel Cristy SPOK <Cristy.Kessel@teck.com>; Tonel, Monica <Tonel.Monica@epa.gov>; 
afeldpausch@ramboll.com; Derek M Pelletier <dpelletier@ramboll.com> 
Subject: RE: Northern Pike Composite Assignments 
 
Thank you.   Agreed. 
 
 
 
~~~~~~~~~~~~~~~~~~~~~~~~ 
 
Marc Stifelman, Toxicologist 
U.S. Environmental Protection Agency, Region 10                 
Working in RTP, NC until August 4 
Tele  919/541-7741 
stifelman.marc@epa.gov 
https://scholar.google.com/citations?user=Rc6SxmIAAAAJ&hl=en 
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From: Mills Denise SPOK [mailto:Denise.Mills@teck.com]  
Sent: Friday, July 27, 2018 1:08 PM 
To: Gauthier, Marilyn/PDX <Marilyn.Gauthier@jacobs.com>; Stifelman, Marc <Stifelman.Marc@epa.gov> 
Cc: O'Neal, Kelly/SAC <Kelly.ONeal@jacobs.com>; Dillon, Frank/DET <Frank.Dillon@jacobs.com>; McCaig Kris SPOK 
<Kris.McCaig@teck.com>; Kessel Cristy SPOK <Cristy.Kessel@teck.com>; Tonel, Monica <Tonel.Monica@epa.gov>; 
afeldpausch@ramboll.com; Derek M Pelletier <dpelletier@ramboll.com> 
Subject: RE: Northern Pike Composite Assignments 
 
Marilyn and Marc, 
 
The composite assignments look good. Our only recommendation is to provide full composite sample IDs to the lab.  For 
example, a naming convention could be:   
 
EPA‐NP‐A1 
EPA‐NP‐A2 
EPA‐NP‐B1 
 
Please let us know  if you have questions or would like to discuss this further. 
 
Thank you, 
 
Denise 
 
 
Denise Mills, R.G., L.Hg. 
Program Manager, Upper Columbia River 
Teck Resources Limited 
+1.509.623.4515 
  
 

From: Gauthier, Marilyn/PDX <Marilyn.Gauthier@jacobs.com>  
Sent: Friday, July 27, 2018 8:27 AM 
To: Tonel, Monica (Tonel.Monica@epa.gov) <Tonel.Monica@epa.gov>; Stifelman, Marc (Stifelman.Marc@epa.gov) 
<Stifelman.Marc@epa.gov>; McCaig Kris SPOK <Kris.McCaig@teck.com>; Mills Denise SPOK <Denise.Mills@teck.com>; 
Kessel Cristy SPOK <Cristy.Kessel@teck.com> 
Cc: O'Neal, Kelly/SAC <Kelly.ONeal@jacobs.com>; Dillon, Frank/DET <Frank.Dillon@jacobs.com> 
Subject: Northern Pike Composite Assignments 
 
I followed the compositing plan and assigned the fillet from each fish to a composite.  Please review. 

________________________________________________________________________________________ 

NOTICE - This communication may contain confidential and privileged information that is for the sole use of the intended recipient. Any 
viewing, copying or distribution of, or reliance on this message by unintended recipients is strictly prohibited. If you have received this 
message in error, please notify us immediately by replying to the message and deleting it from your computer. 



Date Time ID Length (mm) Weight (g) Fillet Weight (g) Composite
25-Jul-18 17:24 EPA-NP-A-024 390 415 90 EPA-NP-A1
25-Jul-18 14:16 EPA-NP-A-016 410 545 95 EPA-NP-A1
25-Jul-18 17:00 EPA-NP-A-021 420 555 90 EPA-NP-A1
24-Jul-18 10:30 EPA-NP-A-002 445 590 136 EPA-NP-A1
24-Jul-18 13:43 EPA-NP-A-005 449 600 100 EPA-NP-A1
25-Jul-18 13:02 EPA-NP-A-014 375 340 75 EPA-NP-A2
24-Jul-18 10:53 EPA-NP-A-003 410 495 95 EPA-NP-A2
25-Jul-18 13:10 EPA-NP-A-015 425 510 170 EPA-NP-A2
25-Jul-18 15:01 EPA-NP-A-017 440 480 110 EPA-NP-A2
24-Jul-18 13:46 EPA-NP-A-006 445 555 120 EPA-NP-A2
25-Jul-18 12:52 EPA-NP-A-013 395 375 90 EPA-NP-A3
26-Jul-18 11:41 EPA-NP-A-029 415 420 105 EPA-NP-A3
25-Jul-18 17:17 EPA-NP-A-023 425 525 110 EPA-NP-A3
26-Jul-18 10:57 EPA-NP-A-026 440 525 140 EPA-NP-A3
25-Jul-18 17:10 EPA-NP-A-022 449 555 170 EPA-NP-A3
25-Jul-18 15:11 EPA-NP-A-018 370 250 95 EPA-NP-A4
24-Jul-18 15:36 EPA-NP-A-010 410 500 130 EPA-NP-A4
25-Jul-18 16:06 EPA-NP-A-020 430 525 110 EPA-NP-A4
24-Jul-18 14:56 EPA-NP-A-008 440 495 120 EPA-NP-A4
26-Jul-18 11:11 EPA-NP-A-027 449 495 90 EPA-NP-A4
24-Jul-18 10:08 EPA-NP-A-001 375 350 100 EPA-NP-A5
25-Jul-18 15:43 EPA-NP-A-019 410 425 95 EPA-NP-A5
26-Jul-18 10:45 EPA-NP-A-025 420 495 90 EPA-NP-A5
26-Jul-18 12:30 EPA-NP-A-030 440 570 130 EPA-NP-A5
24-Jul-18 11:52 EPA-NP-A-004 445 605 140 EPA-NP-A5
24-Jul-18 15:30 EPA-NP-A-009 380 350 115 EPA-NP-A6
26-Jul-18 11:27 EPA-NP-A-028 410 440 110 EPA-NP-A6
25-Jul-18 12:37 EPA-NP-A-012 425 585 160 EPA-NP-A6
24-Jul-18 14:07 EPA-NP-A-007 440 595 135 EPA-NP-A6
25-Jul-18 11:00 EPA-NP-A-011 445 600 160 EPA-NP-A6

Size Group A



Date Time ID Length (mm) Weight (g) Fillet Weight (g) Composite
24-Jul-18 14:38 EPA-NP-B-006 455 690 165 EPA-NP-B1
25-Jul-18 12:24 EPA-NP-B-013 465 755 175 EPA-NP-B1
26-Jul-18 9:40 EPA-NP-B-023 465 670 145 EPA-NP-B1
26-Jul-18 15:21 EPA-NP-B-030 505 775 130 EPA-NP-B1
26-Jul-18 14:28 EPA-NP-B-027 660 1890 350 EPA-NP-B1
25-Jul-18 10:01 EPA-NP-B-012 450 490 125 EPA-NP-B2
26-Jul-18 14:13 EPA-NP-B-026 460 660 110 EPA-NP-B2
25-Jul-18 14:35 EPA-NP-B-015 500 835 140 EPA-NP-B2
25-Jul-18 14:50 EPA-NP-B-016 500 835 210 EPA-NP-B2
24-Jul-18 15:14 EPA-NP-B-007 700 2540 890 EPA-NP-B2
24-Jul-18 15:49 EPA-NP-B-008 455 635 135 EPA-NP-B3
25-Jul-18 15:32 EPA-NP-B-018 460 545 115 EPA-NP-B3
25-Jul-18 16:30 EPA-NP-B-021 495 890 180 EPA-NP-B3
24-Jul-18 11:20 EPA-NP-B-001 660 2275 400 EPA-NP-B3
24-Jul-18 16:13 EPA-NP-B-010 750 3210 620 EPA-NP-B3
25-Jul-18 16:16 EPA-NP-B-020 455 700 150 EPA-NP-B4
24-Jul-18 13:00 EPA-NP-B-004 460 645 160 EPA-NP-B4
26-Jul-18 14:43 EPA-NP-B-028 465 650 150 EPA-NP-B4
26-Jul-18 15:06 EPA-NP-B-029 615 1560 285 EPA-NP-B4
25-Jul-18 13:20 EPA-NP-B-014 710 2340 490 EPA-NP-B4
24-Jul-18 14:20 EPA-NP-B-005 455 630 165 EPA-NP-B5
24-Jul-18 11:39 EPA-NP-B-002 460 655 180 EPA-NP-B5
26-Jul-18 12:50 EPA-NP-B-024 475 715 125 EPA-NP-B5
26-Jul-18 13:18 EPA-NP-B-025 525 1015 220 EPA-NP-B5
24-Jul-18 16:26 EPA-NP-B-011 710 2445 460 EPA-NP-B5
25-Jul-18 15:56 EPA-NP-B-019 450 590 195 EPA-NP-B6
24-Jul-18 16:00 EPA-NP-B-009 465 705 180 EPA-NP-B6
25-Jul-18 15:19 EPA-NP-B-017 480 730 165 EPA-NP-B6
26-Jul-18 9:26 EPA-NP-B-022 500 890 165 EPA-NP-B6
24-Jul-18 12:15 EPA-NP-B-003 1070 7830 1130 EPA-NP-B6

Size Group B
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October 16, 2018 
 
 
 
Ms. Denise Mills 
Program Manager, Upper Columbia River 
Teck American Incorporated 
501 N. Riverpoint Blvd. 
Suite 300 
Spokane, WA  99202 
 
Dear Ms. Mills: 
 
Enclosed is the quality assurance review for the inorganic analyses of the samples collected on July 
25 and 26, 2018, and on August 3, 14, 15, 17, 21, 22, and 24, 2018, as part of the Upper Columbia 
River Northern Pike Tissue Study. 
 
A few inorganic results were qualified as “not-detected” due to blank contamination. In addition, 
several inorganic results were qualified as estimated due to low matrix spike/matrix spike duplicate 
recoveries, serial dilution imprecision, negative instrument bias, and quantitation between the 
detection limit and the reporting limit. Overall, the data reviewed are usable with the qualifications 
presented in this report. 
 
If you have any questions or comments, or if we can be of any further assistance, please feel 
free to call. 
 
Sincerely,       Sincerely, 

     
Thomas H. Weinmann     Rock J. Vitale, CEAC 
Senior Quality Assurance Chemist/   Technical Director of Chemistry/ 
Data Validation Task Manager    Principal 
 
 
THW/RJV:hd 
Enc. 
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Introduction 
 
 
This quality assurance (QA) review is based upon an examination of the data generated from the 
analyses of the samples collected on July 25 and 26, 2018, and on August 3, 14, 15, 17, 21, 22, 
and 24, 2018, as part of the Upper Columbia River Northern Pike Tissue Study. The samples that 
have undergone a rigorous QA review are listed on Table 1. Table 1 also presents the laboratory 
sample number, collection date, matrix, parameter(s) examined, and the review level for each 
sample. Stage 4 review is a rigorous data validation inclusive of the evaluation of raw data and the 
verification of calculated results. 
 
This review has been performed with direction from the “Guidance for Labeling Externally Validated 
Laboratory Analytical Data for Superfund Use,” (US EPA 540-R-08-005, January 2009); “US EPA 
Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data Review,” 
(US EPA 540-R-2017-001, January 2017); and the requirements specified in the “Quality 
Assurance Project Plan - Upper Columbia River Northern Pike Tissue Study” (QAPP, 
June 2018). 
 
The reported analytical results are presented in Section 2. Any required data validation 
qualifications have been annotated on the data tables presented in Section 2. Data were examined 
to determine the usability of the analytical results and compliance relative to the requirements 
specified in the previously referenced documents and the analytical methods. In addition, the 
deliverables were evaluated for completeness and accuracy. Qualifier codes have been placed next 
to results on the data tables to enable the data user to quickly assess the qualitative and/or 
quantitative reliability of any result based on the criteria evaluated. Details of this QA review are 
presented in Section 1 of this report. This report was prepared to provide a critical review of the 
laboratory analyses and reported analytical results. Rigorous QA reviews of laboratory-generated 
data routinely identify problems associated with analytical measurements, even from the most 
experienced and capable laboratories. 
 



 

 

TABLE 1 
 

SAMPLES INCLUDED IN THIS QUALITY ASSURANCE REVIEW 
 

 
Teck American Incorporated 

Sample Name 

 
Laboratory Sample 

Number(s) 

Date of 
Sample 

Collection 

 
 

Matrix 

 
Parameter(s) 

Examined 

 
Review 
Level 

EPA-NP-A1 K1807185-006 7/25/18 Tissue M1, M2, Se, 
Hg, As, Lipid, 

Moist 

4 

EPA-NP-A1MS KQ1811997-05 
K1807185-006MS 

7/25/18 Tissue M1, M2, Se 
Hg, As 

4 

EPA-NP-A1MSD KQ1811997-06 
K1807185-006DMS 

7/25/18 Tissue M1, M2, Se 
Hg, As 

4 

EPA-NP-A1DUP 
(Laboratory Duplicate) 

K1807185-006DUP 7/25/18 Tissue Hg, Lipid, 
Moist 

4 

EPA-NP-A1TRP 
(Laboratory Triplicate) 

K1807185-006TRP 7/25/18 Tissue Hg, Lipid 4 

EPA-NP-A2 K1807185-012 7/25/18 Tissue M1, M2, Se, 
Hg, As, Lipid, 

Moist 

4 

EPA-NP-A3 K1807185-018 7/26/18 Tissue M1, M2, Se, 
Hg, As, Lipid, 

Moist 

4 

EPA-NP-A4 K1807185-024 7/26/18 Tissue M1, M2, Se, 
Hg, As, Lipid, 

Moist 

4 

EPA-NP-A5 K1807185-030 7/26/18 Tissue M1, M2, Se, 
Hg, As, Lipid, 

Moist 

4 

EPA-NP-A6 K1807185-036 7/26/18 Tissue M1, M2, Se, 
Hg, As, Lipid, 

Moist 

4 

EPA-NP-A6DUP 
(Laboratory Duplicate) 

K1807185-036DUP 7/26/18 Tissue As 4 

EPA-NP-A6TRP 
(Laboratory Triplicate) 

K1807185-036TRP 7/26/18 Tissue As 4 

EPA-NP-B1 K1807189-006 7/26/18 Tissue M1, M2, Se, 
Hg, As, Lipid, 

Moist 

4 

      



TABLE 1 (Cont.) 
 

 

 
Teck American Incorporated 

Sample Name 

 
Laboratory Sample 

Number(s) 

Date of 
Sample 

Collection 

 
 

Matrix 

 
Parameter(s) 

Examined 

 
Review 
Level 

EPA-NP-B1MS 
(Matrix Spike) 

K1807189-006MS 7/26/18 Tissue Hg, As 4 

EPA-NP-B1MSD 
(Matrix Spike Duplicate) 

K1807189-006DMS 7/26/18 Tissue Hg, As 4 

EPA-NP-B1DUP 
(Laboratory Duplicate) 

KQ1811997-08 
K1807189-006DUP 

7/26/18 Tissue M1, M2, Se 
Lipid, Moist 

4 

EPA-NP-B1TRP 
(Laboratory Triplicate) 

KQ1811997-09 
K1807189-006TRP 

7/26/18 Tissue M1, M2, Se 
Lipid 

4 

EPA-NP-B2 K1807189-012 7/26/18 Tissue M1, M2, Se, 
Hg, As, Lipid, 

Moist 

4 

EPA-NP-B3 K1807189-018 7/25/18 Tissue M1, M2, Se, 
Hg, As, Lipid, 

Moist 

4 

EPA-NP-B4 K1807189-024 7/26/18 Tissue M1, M2, Se, 
Hg, As, Lipid, 

Moist 

4 

EPA-NP-B5 K1807189-030 7/26/18 Tissue M1, M2, Se, 
Hg, As, Lipid, 

Moist 

4 

EPA-NP-B6 K1807189-036 7/26/18 Tissue M1, M2, Se, 
Hg, As, Lipid, 

Moist 

4 

Rinsate Blank-Northern Pike 8/14 K1807597-002 8/14/18 Aq M1, M2, Se, 
Hg, As 

4 

Rinsate Blank-Northern Pike 8/14MS 
(Matrix Spike) 

KQ1811403-04 8/14/18 Aq M1 4 

Rinsate Blank-Northern Pike 8/14DUP 
(Laboratory Duplicate) 

KQ1811403-03 8/14/18 Aq M1 4 

Homogenization Blank-Northern Pike 8/14 K1807597-003 8/14/18 Aq M1, M2, Se, 
Hg, As 

4 

Homogenization Blank-Northern Pike 8/14 K1807597-004 8/14/18 Aq M1, M2, Se, 
Hg, As 

4 

Homogenization Blank-Northern Pike 8/14MS 
(Matrix Spike) 

KQ1812163-04 8/14/18 Aq M2 4 

      



TABLE 1 (Cont.) 
 

 

 
Teck American Incorporated 

Sample Name 

 
Laboratory Sample 

Number(s) 

Date of 
Sample 

Collection 

 
 

Matrix 

 
Parameter(s) 

Examined 

 
Review 
Level 

Homogenization Blank-Northern Pike 8/14DUP 
(Laboratory Duplicate) 

KQ1812163-03 8/14/18 Aq M2 4 

Rinsate Blank-Northern Pike 8/15 K1807597-005 8/15/18 Aq M1, M2, Se, 
Hg, As 

4 

Homogenization Blank-Northern Pike 8/15 K1807597-006 8/15/18 Aq M1, M2, Se, 
Hg, As 

4 

Homogenization Blank-Northern Pike 8/15 K1807597-007 8/15/18 Aq M1, M2, Se, 
Hg, As 

4 

Rinsate Blank-Northern Pike 8/17 K1807597-008 8/17/18 Aq M1, M2, Se, 
Hg, As 

4 

Rinsate Blank-Northern Pike 8/17MS 
(Matrix Spike) 

KQ1811637-04 8/17/18 Aq M1 4 

Rinsate Blank-Northern Pike 8/17DUP 
(Laboratory Duplicate) 

KQ1811637-03 8/17/18 Aq M1 4 

Homogenization Blank-Northern Pike 8/17 K1807597-009 8/17/18 Aq M1, M2, Se, 
Hg, As 

4 

Homogenization Blank-Northern Pike 8/17MS 
(Matrix Spike) 

KQ1811638-04 8/17/18 Aq M2 4 

Homogenization Blank-Northern Pike 8/17DUP 
(Laboratory Duplicate) 

KQ1811638-03 8/17/18 Aq M2 4 

Homogenization Blank-Northern Pike 8/17 K1807597-010 8/17/18 Aq M1, M2, Se, 
Hg, As 

4 

Homogenization Blank-Northern Pike 8/17MS 
(Matrix Spike) 

KQ1811639-04 8/17/18 Aq Se 4 

Homogenization Blank-Northern Pike 8/17DUP 
(Laboratory Duplicate) 

KQ1811639-03 8/17/18 Aq Se 4 

Rinsate Blank-Northern Pike 8/21 K1807597-011 8/21/18 Aq M1, M2, Se, 
Hg, As 

4 

Homogenization Blank-Northern Pike 8/21 K1807597-012 8/21/18 Aq M1, M2, Se, 
Hg, As 

4 

Homogenization Blank-Northern Pike 8/21 K1807597-013 8/21/18 Aq M1, M2, Se, 
Hg, As 

4 

Rinsate Blank-Northern Pike 8/22 K1807597-014 8/22/18 Aq M1, M2, Se, 
Hg, As 

4 

      



TABLE 1 (Cont.) 
 

 

 
Teck American Incorporated 

Sample Name 

 
Laboratory Sample 

Number(s) 

Date of 
Sample 

Collection 

 
 

Matrix 

 
Parameter(s) 

Examined 

 
Review 
Level 

Homogenization Blank-Northern Pike 8/22 K1807597-015 8/22/18 Aq M1, M2, Se, 
Hg, As 

4 

Homogenization Blank-Northern Pike 8/22 K1807597-016 8/22/18 Aq M1, M2, Se, 
Hg, As 

4 

Rinsate Blank-Northern Pike 8/24 K1807597-017 8/24/18 Aq M1, M2, Se, 
Hg, As 

4 

Homogenization Blank-Northern Pike 8/24 K1807597-018 8/24/18 Aq M1, M2, Se, 
Hg, As 

4 

Homogenization Blank-Northern Pike 8/24 K1807597-019 8/24/18 Aq M1, M2, Se, 
Hg, As 

4 

Rinsate Blank-Northern Pike 8/03 K1807597-020 8/3/18 Aq M1, M2, Se, 
Hg, As 

4 

Homogenization Blank-Northern Pike 8/03 K1807597-021 8/3/18 Aq M1, M2, Se, 
Hg, As 

4 

Homogenization Blank-Northern Pike 8/03 K1807597-022 8/3/18 Aq M1, M2, Se, 
Hg, As 

4 

 
NOTES: 
 
M1 - Total ICP Metals (specifically, aluminum, calcium, iron, magnesium, potassium, 

sodium, and sulfur) by SW-846 Method 6010C. (41 Stage 4 analyses) 
M2 - Total ICP/MS Metals (specifically, antimony, arsenic, barium, beryllium, cadmium, 

chromium, cobalt, copper, lead, manganese, nickel, silver, thallium, uranium, 
vanadium, and zinc) by SW-846 Method 6020A. (41 Stage 4 analyses) 

Se - Total Selenium by SW-846 Method 7742. (39 Stage 4 analyses) 
Hg - Total Mercury by US EPA Method 1631E. (39 Stage 4 analyses) 
As  - Total Inorganic Arsenic by US EPA Method 1632A. (39 Stage 4 analyses) 
Lipid  - Percent Lipids by Bligh-Dyer/Gravimetric. 
Moist  - Percent Moisture by Freeze-dry/Gravimetric. 
Aq - Aqueous. 
 



 

 

Section 1 Quality Assurance Review 
 
 
A. Inorganic Data Review 
 
The inorganic analyses of 53 samples (including quality control [QC] samples) collected as part of 
the Upper Columbia River Northern Pike Tissue Study on July 25 and 26, 2018, and on 
August 3, 14, 15, 17, 21, 22, and 24, 2018, were performed by ALS in Kelso, Washington. The 
specific samples and analyses reviewed are identified on Table 1. 
 
The findings in this QA review are based upon a review of sample holding times, condition of 
samples upon laboratory receipt, blank analysis results, matrix spike/matrix spike duplicate 
(MS/MSD) results, post-digestion spike results, laboratory control sample/laboratory control sample 
duplicate (LCS/LCSD) results, standard reference material (SRM) sample results, laboratory 
replicate results, initial and continuing calibrations, sample preparation, reporting limit (RL) standard 
results, interference check sample results, serial dilution results, internal standard performance, 
instrument sensitivity, analytical sequence, and the quantitation of positive results. Any required 
data validation qualifications are annotated on the data tables presented in  
Section 2. 
 
Issues are presented in two categories - deliverable issues and procedural issues. Deliverable 
issues are data issues that can easily be corrected and that may or may not impact the usability of 
the reported results. Procedural issues are issues that cannot be corrected and address method 
compliance issues; these issues may or may not impact the usability of the reported results. 
Comments, when present, address issues for which the data reviewer has provided information in 
order to clarify issues relating to the data; comments do not typically impact the usability of the 
reported results. The data reviewer has included copies of relevant raw data, QC forms, and other 
documentation needed to support any changes made to the data package in the Inorganic Data 
Support Documentation (Section 3) of this report. The following issues do not necessarily affect 
data usability (viz., items necessitating data qualification).  
 
 
Deliverable Review 
 
1. For Service Requests K1807185 and K1807189, the laboratory initially reported 

selenium results by SW-846 Method 6020A. According to the QAPP (Table 3), the 
recommended method of analysis for selenium is SW-846 Method 7742. Upon 
Environmental Standards, Inc.’s (Environmental Standards’) request, the laboratory 
provided revised data packages and electronic data deliverables (EDDs) to report selenium 
by the QAPP-defined method (see Project Correspondence [Section 5]). 

 
2. For Service Request K1807189, the laboratory did not include the lipids raw benchsheet 

in the data package provided. Upon Environmental Standards’ request, the laboratory 
provided the missing data (see Section 5). 

 
3. In the metals fraction of Service Request K1807597, the laboratory did not summarize the 

results for the serial dilution analysis performed on 8/30/18 at 16:07, on Instrument  
K-ICP-MS-04 in the data package provided. The data reviewer used the associated raw 
data to evaluate the serial dilution analysis. Qualification of data due to this issue was not 
warranted. 
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4. For Service Request K1807597, the laboratory did not include the total inorganic arsenic 
raw data for sample K1807597-015 and the subsequent calibration verification standard 
analyzed on 8/27/18, in the data package provided. Upon Environmental Standards’ 
request, the laboratory provided the missing data (see Section 5). 

 
 
Procedural Review 
 
- Procedural issues were not observed for the data in this QA review. 
 
 
With regard to data usability, the principal areas of concern are blank contamination, low 
MS/MSD recoveries, serial dilution imprecision, negative instrument bias, and quantitation 
between the detection limit (DL) and the RL. Based upon a complete review of the data package 
provided, the following qualifiers are offered. The following data usability issues represent an 
interpretation of the QC results obtained for the project samples. Quite often, data qualifications 
address issues relating to sample matrix problems. Similarly, the data validation guidelines 
routinely specify areas of the data that require qualification, yet the methods used for analysis 
may not require corrective action by the laboratory. Accordingly, the following data usability 
issues should not be construed as an indication of laboratory performance. 
 
 
Inorganic Data Qualifiers 
 
- Due to its presence in the associated calibration blanks, the positive results for iron in 

Service Request K1807185 sample EPA-NP-A4 and Service Request K1807189 
samples EPA-NP-B1 and EPA-NP-B3 should be considered “not-detected” and have 
been flagged “U*” on the data tables. The reported result value has replaced the DL and 
RL (if the value exceeded the RL) on the data tables. 

 
- The positive results for selenium in all Service Request K1807185 and Service Request 

K1807189 samples should be considered estimated, biased low, and have been flagged 
“J-” on the data tables. Low recoveries (< 75%) were observed for selenium in the 
associated MS/MSD analyses. 

 
- The detection limits for total inorganic arsenic in all Service Request K1807185 and Service 

Request K1807189 samples may be higher than reported, and the “not-detected” results 
have been flagged “UJ” on the data tables. In addition, the positive result for total inorganic 
arsenic in Service Request K1807185 sample EPA-NP-A6DUP should be considered 
estimated, biased low, and has been flagged “J-” (unless flagged "J”) on the data tables. 
Low recoveries (< 50%) were observed for total inorganic arsenic in the associated 
MS/MSD analyses. 
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- The positive results for copper, manganese, and zinc in all Service Request K1807185 and 
Service Request K1807189 samples should be considered estimated and have been 
flagged “J” on the data tables. High percent differences (%Ds > 10% when the initial result 
was > 50× the DL) were observed between the results for these analytes in the associated 
serial dilution analysis. 

 
- The detection limits for sulfur in all Service Request K1807597 samples, except samples 

Rinsate Blank-Northern Pike 8/03, Homogenization Blank-Northern Pike 8/03 
(K1807597-021), and Homogenization Blank-Northern Pike 8/03 (K1807597-022), may 
be higher than reported, and the “not-detected” results have been flagged “UJ” on the data 
tables. In addition, the positive results for sulfur in Service Request K1807597 samples 
Rinsate Blank-Northern Pike 8/14 and Rinsate Blank-Northern Pike 8/14DUP should be 
considered estimated, biased low, and have been flagged “J-” (unless flagged “J”) on the 
data tables. Significant negative instrument bias (> 2× the DL) was observed for sulfur in the 
associated calibration blanks. 

 
- The detection limits for manganese in Service Request K1807597 samples  

Homogenization Blank-Northern Pike 8/17 (K1807597-010),  
Rinsate Blank-Northern Pike 8/21, Homogenization Blank-Northern Pike 8/21 
(K1807597-012), Homogenization Blank-Northern Pike 8/21 (K1807597-013), 
Homogenization Blank-Northern Pike 8/22 (K1807597-015),  
Homogenization Blank-Northern Pike 8/22 (K1807597-016),  
Rinsate Blank-Northern Pike 8/24, Homogenization Blank-Northern Pike 8/24 
(K1807597-018), and Homogenization Blank-Northern Pike 8/24 (K1807597-019) may be 
higher than reported, and the “not-detected” results have been flagged “UJ” on the data 
tables. In addition, the positive results for manganese in Service Request K1807597 
samples Homogenization Blank-Northern Pike 8/17DUP (KQ1811638-03) and  
Rinsate Blank-Northern Pike 8/22 should be considered estimated, biased low, and have 
been flagged “J-” (unless flagged “J”) on the data tables. Significant negative instrument 
bias (> 2× the DL) was observed for manganese in the associated calibration blanks. 

 
- The detection limits for iron in Service Request K1807597 samples  

Rinsate Blank-Northern Pike 8/03, Homogenization Blank-Northern Pike 8/03 
(K1807597-021), and Homogenization Blank-Northern Pike 8/03 (K1807597-022) and for 
magnesium in Service Request K1807597 sample  
Homogenization Blank-Northern Pike 8/03 (K1807597-022) may be higher than reported, 
and the “not-detected” results have been flagged “UJ” on the data tables. In addition, the 
positive results for magnesium in Service Request K1807597 samples  
Rinsate Blank-Northern Pike 8/03 and Homogenization Blank-Northern Pike 8/03 
(K1807597-021) should be considered estimated, biased low, and have been flagged “J-” 
(unless flagged “J”) on the data tables. Significant negative instrument bias (> 2× the DL) 
was observed for iron and magnesium in the associated calibration blanks. 

 
- Reported positive results between the DL and the RL should be considered estimated and 

have been flagged “J” on the data tables. 
 
- When sample results were qualified both as estimated with a direction of bias 

(“J+” or “J-”) and as estimated with unknown bias (“J”), only the unknown bias qualifier 
has been included on the data tables. 



Page 4 
 

 
w:\teck\2018 ucr northern pike dv\20188280\final\k1807185_k1807189_k1807597_pike_001.doc 

Complete support documentation for this inorganic QA review is presented in Section 3 of this 
report. The cover sheets for this section are a checklist of all QA procedures required by the 
protocol and examined in this data review. 
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B. Conclusions 
 
This QA review has identified several aspects of the data that required qualification. The data users 
should understand the qualifications and limitations of data specified in the QA review prior to using 
the data. The Laboratory Case Narratives and Chain-of-Custody Records are presented in 
Section 4. Project Correspondence is provided in Section 5. 
 
Report Prepared by,      Report Reviewed by, 

      
Thomas H. Weinmann      Andrew L. Piasecki 
Senior Quality Assurance Chemist/    Senior Quality Assurance Chemist 
Data Validation Task Manager 
 
 
 
Report Reviewed and Approved by, 

 
Rock J. Vitale, CEAC 
Technical Director of Chemistry/ 
Principal 
 
 
ENVIRONMENTAL STANDARDS, INC.    Date: 10/16/18 
1140 Valley Forge Road 
P.O. Box 810 
Valley Forge, PA 19482-0810 
 
(610) 935-5577 
 





 

 

DATA VALIDATION QUALIFIER NOTES 
 
 
U The analyte was not detected at or above the associated detection limit. 
 
U* The analyte should be considered “not-detected” because it was detected in an 

associated blank at a similar level. 
 
J Quantitation is approximate due to limitations identified during the QA review. 
 
J+ Quantitation is approximate, but the result may be biased high. 
 
J- Quantitation is approximate, but the result may be biased low. 
 
UJ The analyte was not detected and the detection limit may be higher due to a low bias 

identified during the QA review. 
 
R Unusable result; the analyte may or may not be present in this sample. 
 





Sample EPA-NP-A1

Lab ID K1807185-006

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g 347 347 0.45 5 No No No Yes

EPA1632A As_inorg 7440382 ug/g 0.02 0.02 U UJ 0.007 0.02 Yes Yes No Yes

EPA6010C Aluminum 7429905 mg/kg 1.0 1.0 U U 0.3 1.0 No Yes No Yes

Calcium 7440702 mg/kg 2120 2120 2.0 4.0 No No No Yes

Iron 7439896 mg/kg 26.9 26.9 1.0 8.0 No No No Yes

Magnesium 7439954 mg/kg 1450 1450 0.6 1.0 No No No Yes

Potassium 7440097 mg/kg 20000 20000 9 40 No No No Yes

Sodium 7440235 mg/kg 2030 2030 2 20 No No No Yes

Sulfur 7704349 mg/kg 9530 9530 1.0 8.0 No No No Yes

EPA6020A Antimony 7440360 mg/kg 0.050 0.050 U U 0.005 0.050 No Yes No Yes

Arsenic 7440382 mg/kg 0.30 0.30 J J 0.02 0.50 Yes No No Yes

Barium 7440393 mg/kg 0.305 0.305 0.020 0.050 No No No Yes

Beryllium 7440417 mg/kg 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Cadmium 7440439 mg/kg 0.010 0.010 J J 0.003 0.020 Yes No No Yes

Chromium 7440473 mg/kg 0.58 0.58 0.02 0.20 No No No Yes

Cobalt 7440484 mg/kg 0.023 0.023 0.003 0.020 No No No Yes

Copper 7440508 mg/kg 1.76 1.76 J 0.03 0.10 Yes No No Yes

Lead 7439921 mg/kg 0.011 0.011 J J 0.003 0.020 Yes No No Yes

Manganese 7439965 mg/kg 1.81 1.81 J 0.010 0.050 Yes No No Yes

Nickel 7440020 mg/kg 0.28 0.28 0.02 0.20 No No No Yes

Silver 7440224 mg/kg 0.005 0.005 J J 0.002 0.020 Yes No No Yes

Thallium 7440280 mg/kg 0.057 0.057 0.002 0.020 No No No Yes

Uranium 7440611 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Vanadium 7440622 mg/kg 0.20 0.20 U U 0.02 0.20 No Yes No Yes

Zinc 7440666 mg/kg 23.2 23.2 J 0.08 0.50 Yes No No Yes

EPA7742 Selenium 7782492 mg/kg 3.40 3.40 J- 0.05 0.10 Yes No No Yes

Freeze Dry Solids percent 20.2 20.2 No No No Yes

LabCalc Moisture percent 79.8 79.8 No No No Yes

NOAA LIPID Lipid Lipids percent 0.47 0.47 0.25 No No No Yes
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Sample EPA-NP-A1

Lab ID K1807185-006DUP

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g 339 339 = 0.45 5 No No No Yes

EPA1632A As_inorg 7440382 ug/g

EPA6010C Aluminum 7429905 mg/kg

Calcium 7440702 mg/kg

Iron 7439896 mg/kg

Magnesium 7439954 mg/kg

Potassium 7440097 mg/kg

Sodium 7440235 mg/kg

Sulfur 7704349 mg/kg

EPA6020A Antimony 7440360 mg/kg

Arsenic 7440382 mg/kg

Barium 7440393 mg/kg

Beryllium 7440417 mg/kg

Cadmium 7440439 mg/kg

Chromium 7440473 mg/kg

Cobalt 7440484 mg/kg

Copper 7440508 mg/kg

Lead 7439921 mg/kg

Manganese 7439965 mg/kg

Nickel 7440020 mg/kg

Silver 7440224 mg/kg

Thallium 7440280 mg/kg

Uranium 7440611 mg/kg

Vanadium 7440622 mg/kg

Zinc 7440666 mg/kg

EPA7742 Selenium 7782492 mg/kg

Freeze Dry Solids percent 20.2 20.2 No No No Yes

LabCalc Moisture percent

NOAA LIPID Lipid Lipids percent 0.54 0.54 0.25 No No No Yes
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Sample EPA-NP-A1

Lab ID K1807185-006TRP

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g 365 365 = 0.45 5 No No No Yes

EPA1632A As_inorg 7440382 ug/g

EPA6010C Aluminum 7429905 mg/kg

Calcium 7440702 mg/kg

Iron 7439896 mg/kg

Magnesium 7439954 mg/kg

Potassium 7440097 mg/kg

Sodium 7440235 mg/kg

Sulfur 7704349 mg/kg

EPA6020A Antimony 7440360 mg/kg

Arsenic 7440382 mg/kg

Barium 7440393 mg/kg

Beryllium 7440417 mg/kg

Cadmium 7440439 mg/kg

Chromium 7440473 mg/kg

Cobalt 7440484 mg/kg

Copper 7440508 mg/kg

Lead 7439921 mg/kg

Manganese 7439965 mg/kg

Nickel 7440020 mg/kg

Silver 7440224 mg/kg

Thallium 7440280 mg/kg

Uranium 7440611 mg/kg

Vanadium 7440622 mg/kg

Zinc 7440666 mg/kg

EPA7742 Selenium 7782492 mg/kg

Freeze Dry Solids percent

LabCalc Moisture percent

NOAA LIPID Lipid Lipids percent 0.55 0.55 0.25 No No No Yes
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Sample EPA-NP-A2

Lab ID K1807185-012

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g 294 294 0.44 4.9 No No No Yes

EPA1632A As_inorg 7440382 ug/g 0.02 0.02 U UJ 0.007 0.02 Yes Yes No Yes

EPA6010C Aluminum 7429905 mg/kg 1.0 1.0 U U 0.3 1.0 No Yes No Yes

Calcium 7440702 mg/kg 2580 2580 2.0 4.0 No No No Yes

Iron 7439896 mg/kg 23.9 23.9 1.0 8.0 No No No Yes

Magnesium 7439954 mg/kg 1450 1450 0.6 1.0 No No No Yes

Potassium 7440097 mg/kg 19500 19500 9 40 No No No Yes

Sodium 7440235 mg/kg 1980 1980 2 20 No No No Yes

Sulfur 7704349 mg/kg 9360 9360 1.0 8.0 No No No Yes

EPA6020A Antimony 7440360 mg/kg 0.050 0.050 U U 0.005 0.050 No Yes No Yes

Arsenic 7440382 mg/kg 0.22 0.22 J J 0.02 0.50 Yes No No Yes

Barium 7440393 mg/kg 0.422 0.422 0.020 0.050 No No No Yes

Beryllium 7440417 mg/kg 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Cadmium 7440439 mg/kg 0.007 0.007 J J 0.003 0.020 Yes No No Yes

Chromium 7440473 mg/kg 0.77 0.77 0.02 0.20 No No No Yes

Cobalt 7440484 mg/kg 0.022 0.022 0.003 0.020 No No No Yes

Copper 7440508 mg/kg 2.51 2.51 J 0.03 0.10 Yes No No Yes

Lead 7439921 mg/kg 0.016 0.016 J J 0.003 0.020 Yes No No Yes

Manganese 7439965 mg/kg 1.96 1.96 J 0.010 0.050 Yes No No Yes

Nickel 7440020 mg/kg 0.35 0.35 0.02 0.20 No No No Yes

Silver 7440224 mg/kg 0.004 0.004 J J 0.002 0.020 Yes No No Yes

Thallium 7440280 mg/kg 0.068 0.068 0.002 0.020 No No No Yes

Uranium 7440611 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Vanadium 7440622 mg/kg 0.20 0.20 U U 0.02 0.20 No Yes No Yes

Zinc 7440666 mg/kg 24.6 24.6 J 0.08 0.50 Yes No No Yes

EPA7742 Selenium 7782492 mg/kg 1.44 1.44 J- 0.05 0.10 Yes No No Yes

Freeze Dry Solids percent 19.5 19.5 No No No Yes

LabCalc Moisture percent 80.5 80.5 No No No Yes

NOAA LIPID Lipid Lipids percent 0.45 0.45 0.25 No No No Yes
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Sample EPA-NP-A3

Lab ID K1807185-018

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g 402 402 0.44 4.9 No No No Yes

EPA1632A As_inorg 7440382 ug/g 0.02 0.02 U UJ 0.007 0.02 Yes Yes No Yes

EPA6010C Aluminum 7429905 mg/kg 3.60 3.60 0.3 1.0 No No No Yes

Calcium 7440702 mg/kg 868 868 2.0 4.0 No No No Yes

Iron 7439896 mg/kg 35.6 35.6 1.0 8.0 No No No Yes

Magnesium 7439954 mg/kg 1370 1370 0.6 1.0 No No No Yes

Potassium 7440097 mg/kg 19000 19000 9 40 No No No Yes

Sodium 7440235 mg/kg 1850 1850 2 20 No No No Yes

Sulfur 7704349 mg/kg 9570 9570 1.0 8.0 No No No Yes

EPA6020A Antimony 7440360 mg/kg 0.005 0.005 J J 0.005 0.050 Yes No No Yes

Arsenic 7440382 mg/kg 0.15 0.15 J J 0.02 0.50 Yes No No Yes

Barium 7440393 mg/kg 0.288 0.288 0.020 0.050 No No No Yes

Beryllium 7440417 mg/kg 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Cadmium 7440439 mg/kg 0.005 0.005 J J 0.003 0.020 Yes No No Yes

Chromium 7440473 mg/kg 0.36 0.36 0.02 0.20 No No No Yes

Cobalt 7440484 mg/kg 0.020 0.020 0.003 0.020 No No No Yes

Copper 7440508 mg/kg 1.90 1.90 J 0.03 0.10 Yes No No Yes

Lead 7439921 mg/kg 0.008 0.008 J J 0.003 0.020 Yes No No Yes

Manganese 7439965 mg/kg 1.40 1.40 J 0.010 0.050 Yes No No Yes

Nickel 7440020 mg/kg 0.18 0.18 J J 0.02 0.20 Yes No No Yes

Silver 7440224 mg/kg 0.003 0.003 J J 0.002 0.020 Yes No No Yes

Thallium 7440280 mg/kg 0.054 0.054 0.002 0.020 No No No Yes

Uranium 7440611 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Vanadium 7440622 mg/kg 0.20 0.20 U U 0.02 0.20 No Yes No Yes

Zinc 7440666 mg/kg 21.2 21.2 J 0.08 0.50 Yes No No Yes

EPA7742 Selenium 7782492 mg/kg 3.73 3.73 J- 0.05 0.10 Yes No No Yes

Freeze Dry Solids percent 20.6 20.6 No No No Yes

LabCalc Moisture percent 79.4 79.4 No No No Yes

NOAA LIPID Lipid Lipids percent 0.27 0.27 0.25 No No No Yes
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Sample EPA-NP-A4

Lab ID K1807185-024

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g 345 345 0.45 5 No No No Yes

EPA1632A As_inorg 7440382 ug/g 0.02 0.02 U UJ 0.007 0.02 Yes Yes No Yes

EPA6010C Aluminum 7429905 mg/kg 0.62 0.62 J J 0.30 0.99 Yes No No Yes

Calcium 7440702 mg/kg 829 829 2.0 4.0 No No No Yes

Iron 7439896 mg/kg 9.5 9.5 U* 9.5 9.5 No Yes No Yes

Magnesium 7439954 mg/kg 1370 1370 0.60 0.99 No No No Yes

Potassium 7440097 mg/kg 19100 19100 9 40 No No No Yes

Sodium 7440235 mg/kg 1590 1590 2 20 No No No Yes

Sulfur 7704349 mg/kg 9470 9470 1.0 7.9 No No No Yes

EPA6020A Antimony 7440360 mg/kg 0.050 0.050 U U 0.005 0.050 No Yes No Yes

Arsenic 7440382 mg/kg 0.19 0.19 J J 0.02 0.50 Yes No No Yes

Barium 7440393 mg/kg 0.160 0.160 0.020 0.050 No No No Yes

Beryllium 7440417 mg/kg 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Cadmium 7440439 mg/kg 0.004 0.004 J J 0.003 0.020 Yes No No Yes

Chromium 7440473 mg/kg 0.37 0.37 0.02 0.20 No No No Yes

Cobalt 7440484 mg/kg 0.016 0.016 J J 0.003 0.020 Yes No No Yes

Copper 7440508 mg/kg 1.30 1.30 J 0.030 0.099 Yes No No Yes

Lead 7439921 mg/kg 0.007 0.007 J J 0.003 0.020 Yes No No Yes

Manganese 7439965 mg/kg 0.909 0.909 J 0.010 0.050 Yes No No Yes

Nickel 7440020 mg/kg 0.17 0.17 J J 0.02 0.20 Yes No No Yes

Silver 7440224 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 mg/kg 0.070 0.070 0.002 0.020 No No No Yes

Uranium 7440611 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Vanadium 7440622 mg/kg 0.20 0.20 U U 0.02 0.20 No Yes No Yes

Zinc 7440666 mg/kg 20.8 20.8 J 0.08 0.50 Yes No No Yes

EPA7742 Selenium 7782492 mg/kg 1.49 1.49 J- 0.050 0.099 Yes No No Yes

Freeze Dry Solids percent 20.6 20.6 No No No Yes

LabCalc Moisture percent 79.4 79.4 No No No Yes

NOAA LIPID Lipid Lipids percent 0.44 0.44 0.24 No No No Yes
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Sample EPA-NP-A5

Lab ID K1807185-030

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g 375 375 0.45 5 No No No Yes

EPA1632A As_inorg 7440382 ug/g 0.02 0.02 U UJ 0.007 0.02 Yes Yes No Yes

EPA6010C Aluminum 7429905 mg/kg 0.93 0.93 J J 0.3 1.0 Yes No No Yes

Calcium 7440702 mg/kg 1460 1460 2.0 4.0 No No No Yes

Iron 7439896 mg/kg 10.3 10.3 1.0 8.0 No No No Yes

Magnesium 7439954 mg/kg 1400 1400 0.6 1.0 No No No Yes

Potassium 7440097 mg/kg 19400 19400 9 40 No No No Yes

Sodium 7440235 mg/kg 1400 1400 2 20 No No No Yes

Sulfur 7704349 mg/kg 9490 9490 1.0 8.0 No No No Yes

EPA6020A Antimony 7440360 mg/kg 0.050 0.050 U U 0.005 0.050 No Yes No Yes

Arsenic 7440382 mg/kg 0.31 0.31 J J 0.02 0.50 Yes No No Yes

Barium 7440393 mg/kg 0.335 0.335 0.020 0.050 No No No Yes

Beryllium 7440417 mg/kg 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Cadmium 7440439 mg/kg 0.011 0.011 J J 0.003 0.020 Yes No No Yes

Chromium 7440473 mg/kg 0.18 0.18 J J 0.02 0.20 Yes No No Yes

Cobalt 7440484 mg/kg 0.016 0.016 J J 0.003 0.020 Yes No No Yes

Copper 7440508 mg/kg 1.06 1.06 J 0.03 0.10 Yes No No Yes

Lead 7439921 mg/kg 0.011 0.011 J J 0.003 0.020 Yes No No Yes

Manganese 7439965 mg/kg 1.23 1.23 J 0.010 0.050 Yes No No Yes

Nickel 7440020 mg/kg 0.08 0.08 J J 0.02 0.20 Yes No No Yes

Silver 7440224 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 mg/kg 0.073 0.073 0.002 0.020 No No No Yes

Uranium 7440611 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Vanadium 7440622 mg/kg 0.20 0.20 U U 0.02 0.20 No Yes No Yes

Zinc 7440666 mg/kg 21.3 21.3 J 0.08 0.50 Yes No No Yes

EPA7742 Selenium 7782492 mg/kg 2.01 2.01 J- 0.05 0.10 Yes No No Yes

Freeze Dry Solids percent 20.1 20.1 No No No Yes

LabCalc Moisture percent 79.9 79.9 No No No Yes

NOAA LIPID Lipid Lipids percent 0.49 0.49 0.24 No No No Yes
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Sample EPA-NP-A6

Lab ID K1807185-036

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g 425 425 0.44 4.9 No No No Yes

EPA1632A As_inorg 7440382 ug/g 0.02 0.02 U UJ 0.007 0.02 Yes Yes No Yes

EPA6010C Aluminum 7429905 mg/kg 1.36 1.36 0.3 1.0 No No No Yes

Calcium 7440702 mg/kg 2120 2120 2.0 4.0 No No No Yes

Iron 7439896 mg/kg 10.6 10.6 1.0 8.0 No No No Yes

Magnesium 7439954 mg/kg 1430 1430 0.6 1.0 No No No Yes

Potassium 7440097 mg/kg 19600 19600 9 40 No No No Yes

Sodium 7440235 mg/kg 1800 1800 2 20 No No No Yes

Sulfur 7704349 mg/kg 9520 9520 1.0 8.0 No No No Yes

EPA6020A Antimony 7440360 mg/kg 0.005 0.005 J J 0.005 0.050 Yes No No Yes

Arsenic 7440382 mg/kg 0.24 0.24 J J 0.02 0.50 Yes No No Yes

Barium 7440393 mg/kg 0.304 0.304 0.020 0.050 No No No Yes

Beryllium 7440417 mg/kg 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Cadmium 7440439 mg/kg 0.005 0.005 J J 0.003 0.020 Yes No No Yes

Chromium 7440473 mg/kg 0.29 0.29 0.02 0.20 No No No Yes

Cobalt 7440484 mg/kg 0.018 0.018 J J 0.003 0.020 Yes No No Yes

Copper 7440508 mg/kg 2.07 2.07 J 0.03 0.10 Yes No No Yes

Lead 7439921 mg/kg 0.010 0.010 J J 0.003 0.020 Yes No No Yes

Manganese 7439965 mg/kg 1.57 1.57 J 0.010 0.050 Yes No No Yes

Nickel 7440020 mg/kg 0.14 0.14 J J 0.02 0.20 Yes No No Yes

Silver 7440224 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 mg/kg 0.075 0.075 0.002 0.020 No No No Yes

Uranium 7440611 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Vanadium 7440622 mg/kg 0.20 0.20 U U 0.02 0.20 No Yes No Yes

Zinc 7440666 mg/kg 23.3 23.3 J 0.08 0.50 Yes No No Yes

EPA7742 Selenium 7782492 mg/kg 2.24 2.24 J- 0.05 0.10 Yes No No Yes

Freeze Dry Solids percent 20.4 20.4 No No No Yes

LabCalc Moisture percent 79.6 79.6 No No No Yes

NOAA LIPID Lipid Lipids percent 0.25 0.25 0.25 No No No Yes
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Sample EPA-NP-A6

Lab ID K1807185-036DUP

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g

EPA1632A As_inorg 7440382 ug/g 0.007 0.007 J J 0.007 0.02 Yes No No Yes

EPA6010C Aluminum 7429905 mg/kg

Calcium 7440702 mg/kg

Iron 7439896 mg/kg

Magnesium 7439954 mg/kg

Potassium 7440097 mg/kg

Sodium 7440235 mg/kg

Sulfur 7704349 mg/kg

EPA6020A Antimony 7440360 mg/kg

Arsenic 7440382 mg/kg

Barium 7440393 mg/kg

Beryllium 7440417 mg/kg

Cadmium 7440439 mg/kg

Chromium 7440473 mg/kg

Cobalt 7440484 mg/kg

Copper 7440508 mg/kg

Lead 7439921 mg/kg

Manganese 7439965 mg/kg

Nickel 7440020 mg/kg

Silver 7440224 mg/kg

Thallium 7440280 mg/kg

Uranium 7440611 mg/kg

Vanadium 7440622 mg/kg

Zinc 7440666 mg/kg

EPA7742 Selenium 7782492 mg/kg

Freeze Dry Solids percent

LabCalc Moisture percent

NOAA LIPID Lipid Lipids percent
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Sample EPA-NP-A6

Lab ID K1807185-036TRP

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g

EPA1632A As_inorg 7440382 ug/g 0.02 0.02 U UJ 0.007 0.02 Yes Yes No Yes

EPA6010C Aluminum 7429905 mg/kg

Calcium 7440702 mg/kg

Iron 7439896 mg/kg

Magnesium 7439954 mg/kg

Potassium 7440097 mg/kg

Sodium 7440235 mg/kg

Sulfur 7704349 mg/kg

EPA6020A Antimony 7440360 mg/kg

Arsenic 7440382 mg/kg

Barium 7440393 mg/kg

Beryllium 7440417 mg/kg

Cadmium 7440439 mg/kg

Chromium 7440473 mg/kg

Cobalt 7440484 mg/kg

Copper 7440508 mg/kg

Lead 7439921 mg/kg

Manganese 7439965 mg/kg

Nickel 7440020 mg/kg

Silver 7440224 mg/kg

Thallium 7440280 mg/kg

Uranium 7440611 mg/kg

Vanadium 7440622 mg/kg

Zinc 7440666 mg/kg

EPA7742 Selenium 7782492 mg/kg

Freeze Dry Solids percent

LabCalc Moisture percent

NOAA LIPID Lipid Lipids percent
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Sample EPA-NP-B1

Lab ID K1807189-006

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g 326 326 0.45 5 No No No Yes

EPA1632A As_inorg 7440382 ug/g 0.02 0.02 U UJ 0.007 0.02 Yes Yes No Yes

EPA6010C Aluminum 7429905 mg/kg 0.99 0.99 U U 0.30 0.99 No Yes No Yes

Calcium 7440702 mg/kg 730 730 2.0 4.0 No No No Yes

Iron 7439896 mg/kg 9.4 9.4 U* 9.4 9.4 No Yes No Yes

Magnesium 7439954 mg/kg 1350 1350 0.60 0.99 No No No Yes

Potassium 7440097 mg/kg 19200 19200 9 40 No No No Yes

Sodium 7440235 mg/kg 1500 1500 2 20 No No No Yes

Sulfur 63705055 mg/kg 9370 9370 1.0 7.9 No No No Yes

EPA6020A Antimony 7440360 mg/kg 0.050 0.050 U U 0.005 0.050 No Yes No Yes

Arsenic 7440382 mg/kg 0.42 0.42 J J 0.02 0.50 Yes No No Yes

Barium 7440393 mg/kg 0.165 0.165 0.020 0.050 No No No Yes

Beryllium 7440417 mg/kg 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Cadmium 7440439 mg/kg 0.004 0.004 J J 0.003 0.020 Yes No No Yes

Chromium 7440473 mg/kg 0.26 0.26 0.02 0.20 No No No Yes

Cobalt 7440484 mg/kg 0.014 0.014 J J 0.003 0.020 Yes No No Yes

Copper 7440508 mg/kg 1.27 1.27 J 0.030 0.099 Yes No No Yes

Lead 7439921 mg/kg 0.008 0.008 J J 0.003 0.020 Yes No No Yes

Manganese 7439965 mg/kg 1.04 1.04 J 0.010 0.050 Yes No No Yes

Nickel 7440020 mg/kg 0.15 0.15 J J 0.02 0.20 Yes No No Yes

Silver 7440224 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 mg/kg 0.043 0.043 0.002 0.020 No No No Yes

Uranium 7440611 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Vanadium 7440622 mg/kg 0.20 0.20 U U 0.02 0.20 No Yes No Yes

Zinc 7440666 mg/kg 20.3 20.3 J 0.08 0.50 Yes No No Yes

EPA7742 Selenium 7782492 mg/kg 3.40 3.40 J- 0.050 0.099 Yes No No Yes

Freeze Dry Solids percent 20.7 20.7 No No No Yes

LabCalc Moisture percent 79.3 79.3 No No No Yes

NOAA LIPID Lipid Lipid percent 0.35 0.35 0.25 No No No Yes
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Sample EPA-NP-B1

Lab ID K1807189-006DUP

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g

EPA1632A As_inorg 7440382 ug/g

EPA6010C Aluminum 7429905 mg/kg

Calcium 7440702 mg/kg

Iron 7439896 mg/kg

Magnesium 7439954 mg/kg

Potassium 7440097 mg/kg

Sodium 7440235 mg/kg

Sulfur 63705055 mg/kg

EPA6020A Antimony 7440360 mg/kg

Arsenic 7440382 mg/kg

Barium 7440393 mg/kg

Beryllium 7440417 mg/kg

Cadmium 7440439 mg/kg

Chromium 7440473 mg/kg

Cobalt 7440484 mg/kg

Copper 7440508 mg/kg

Lead 7439921 mg/kg

Manganese 7439965 mg/kg

Nickel 7440020 mg/kg

Silver 7440224 mg/kg

Thallium 7440280 mg/kg

Uranium 7440611 mg/kg

Vanadium 7440622 mg/kg

Zinc 7440666 mg/kg

EPA7742 Selenium 7782492 mg/kg

Freeze Dry Solids percent 21.1 21.1 No No No Yes

LabCalc Moisture percent

NOAA LIPID Lipid Lipid percent 0.35 0.35 0.25 No No No Yes
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Sample EPA-NP-B1

Lab ID K1807189-006TPL

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g

EPA1632A As_inorg 7440382 ug/g

EPA6010C Aluminum 7429905 mg/kg

Calcium 7440702 mg/kg

Iron 7439896 mg/kg

Magnesium 7439954 mg/kg

Potassium 7440097 mg/kg

Sodium 7440235 mg/kg

Sulfur 63705055 mg/kg

EPA6020A Antimony 7440360 mg/kg

Arsenic 7440382 mg/kg

Barium 7440393 mg/kg

Beryllium 7440417 mg/kg

Cadmium 7440439 mg/kg

Chromium 7440473 mg/kg

Cobalt 7440484 mg/kg

Copper 7440508 mg/kg

Lead 7439921 mg/kg

Manganese 7439965 mg/kg

Nickel 7440020 mg/kg

Silver 7440224 mg/kg

Thallium 7440280 mg/kg

Uranium 7440611 mg/kg

Vanadium 7440622 mg/kg

Zinc 7440666 mg/kg

EPA7742 Selenium 7782492 mg/kg

Freeze Dry Solids percent

LabCalc Moisture percent

NOAA LIPID Lipid Lipid percent 0.47 0.47 0.25 No No No Yes
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Sample EPA-NP-B1

Lab ID KQ1811997-08

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g

EPA1632A As_inorg 7440382 ug/g

EPA6010C Aluminum 7429905 mg/kg

Calcium 7440702 mg/kg

Iron 7439896 mg/kg

Magnesium 7439954 mg/kg

Potassium 7440097 mg/kg

Sodium 7440235 mg/kg

Sulfur 63705055 mg/kg

EPA6020A Antimony 7440360 mg/kg

Arsenic 7440382 mg/kg

Barium 7440393 mg/kg

Beryllium 7440417 mg/kg

Cadmium 7440439 mg/kg

Chromium 7440473 mg/kg

Cobalt 7440484 mg/kg

Copper 7440508 mg/kg

Lead 7439921 mg/kg

Manganese 7439965 mg/kg

Nickel 7440020 mg/kg

Silver 7440224 mg/kg

Thallium 7440280 mg/kg

Uranium 7440611 mg/kg

Vanadium 7440622 mg/kg

Zinc 7440666 mg/kg

EPA7742 Selenium 7782492 mg/kg 3.74 3.74 J- 0.05 0.10 Yes No No Yes

Freeze Dry Solids percent

LabCalc Moisture percent

NOAA LIPID Lipid Lipid percent
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Sample EPA-NP-B1

Lab ID KQ1811997-08DUP

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g

EPA1632A As_inorg 7440382 ug/g

EPA6010C Aluminum 7429905 mg/kg 0.4 0.4 J J 0.3 1 Yes No No Yes

Calcium 7440702 mg/kg 1120 1120 * 2.0 4 No No No Yes

Iron 7439896 mg/kg 10.1 10.1 1.0 8 No No No Yes

Magnesium 7439954 mg/kg 1370 1370 0.6 1 No No No Yes

Potassium 7440097 mg/kg 19500 19500 9 40 No No No Yes

Sodium 7440235 mg/kg 1510 1510 2 20 No No No Yes

Sulfur 63705055 mg/kg 9440 9440 1.0 8 No No No Yes

EPA6020A Antimony 7440360 mg/kg 0.05 0.05 U U 0.005 0.05 No Yes No Yes

Arsenic 7440382 mg/kg 0.41 0.41 J J 0.02 0.5 Yes No No Yes

Barium 7440393 mg/kg 0.162 0.162 0.020 0.05 No No No Yes

Beryllium 7440417 mg/kg 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Cadmium 7440439 mg/kg 0.004 0.004 J J 0.003 0.020 Yes No No Yes

Chromium 7440473 mg/kg 0.26 0.26 0.02 0.20 No No No Yes

Cobalt 7440484 mg/kg 0.011 0.011 #,J J 0.003 0.020 Yes No No Yes

Copper 7440508 mg/kg 1.34 1.34 J 0.03 0.10 Yes No No Yes

Lead 7439921 mg/kg 0.007 0.007 J J 0.003 0.020 Yes No No Yes

Manganese 7439965 mg/kg 1.15 1.15 J 0.010 0.05 Yes No No Yes

Nickel 7440020 mg/kg 0.14 0.14 J J 0.02 0.20 Yes No No Yes

Silver 7440224 mg/kg 0.002 0.002 J J 0.002 0.020 Yes No No Yes

Thallium 7440280 mg/kg 0.044 0.044 0.002 0.020 No No No Yes

Uranium 7440611 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Vanadium 7440622 mg/kg 0.20 0.20 U U 0.02 0.20 No Yes No Yes

Zinc 7440666 mg/kg 20.6 20.6 J 0.08 0.5 Yes No No Yes

EPA7742 Selenium 7782492 mg/kg

Freeze Dry Solids percent

LabCalc Moisture percent

NOAA LIPID Lipid Lipid percent
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Sample EPA-NP-B1

Lab ID KQ1811997-09TPL

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g

EPA1632A As_inorg 7440382 ug/g

EPA6010C Aluminum 7429905 mg/kg 0.50 0.50 J J 0.3 1.0 Yes No No Yes

Calcium 7440702 mg/kg 1340 1340 * 2.0 4 No No No Yes

Iron 7439896 mg/kg 10.0 10.0 1.0 8 No No No Yes

Magnesium 7439954 mg/kg 1360 1360 0.6 1.0 No No No Yes

Potassium 7440097 mg/kg 19300 19300 9 40 No No No Yes

Sodium 7440235 mg/kg 1500 1500 2 20 No No No Yes

Sulfur 63705055 mg/kg 9360 9360 1.0 8 No No No Yes

EPA6020A Antimony 7440360 mg/kg 0.05 0.05 U U 0.005 0.05 No Yes No Yes

Arsenic 7440382 mg/kg 0.42 0.42 J J 0.02 0.5 Yes No No Yes

Barium 7440393 mg/kg 0.234 0.234 # 0.020 0.05 No No No Yes

Beryllium 7440417 mg/kg 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Cadmium 7440439 mg/kg 0.003 0.003 #,J J 0.003 0.020 Yes No No Yes

Chromium 7440473 mg/kg 0.28 0.28 0.02 0.20 No No No Yes

Cobalt 7440484 mg/kg 0.014 0.014 J J 0.003 0.020 Yes No No Yes

Copper 7440508 mg/kg 1.30 1.30 J 0.03 0.10 Yes No No Yes

Lead 7439921 mg/kg 0.008 0.008 J J 0.003 0.020 Yes No No Yes

Manganese 7439965 mg/kg 1.31 1.31 * J 0.010 0.05 Yes No No Yes

Nickel 7440020 mg/kg 0.14 0.14 J J 0.02 0.20 Yes No No Yes

Silver 7440224 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 mg/kg 0.047 0.047 0.002 0.020 No No No Yes

Uranium 7440611 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Vanadium 7440622 mg/kg 0.20 0.20 U U 0.02 0.20 No Yes No Yes

Zinc 7440666 mg/kg 21.3 21.3 J 0.08 0.5 Yes No No Yes

EPA7742 Selenium 7782492 mg/kg 3.38 3.38 J- 0.05 0.10 Yes No No Yes

Freeze Dry Solids percent

LabCalc Moisture percent

NOAA LIPID Lipid Lipid percent
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Sample EPA-NP-B2

Lab ID K1807189-012

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g 484 484 0.44 4.8 No No No Yes

EPA1632A As_inorg 7440382 ug/g 0.019 0.019 U UJ 0.007 0.019 Yes Yes No Yes

EPA6010C Aluminum 7429905 mg/kg 0.7 0.7 J J 0.3 1.0 Yes No No Yes

Calcium 7440702 mg/kg 1400 1400 2.0 4.0 No No No Yes

Iron 7439896 mg/kg 11.3 11.3 1.0 8.0 No No No Yes

Magnesium 7439954 mg/kg 1350 1350 0.6 1.0 No No No Yes

Potassium 7440097 mg/kg 18700 18700 9 40 No No No Yes

Sodium 7440235 mg/kg 1800 1800 2 20 No No No Yes

Sulfur 63705055 mg/kg 9280 9280 1.0 8.0 No No No Yes

EPA6020A Antimony 7440360 mg/kg 0.050 0.050 U U 0.005 0.050 No Yes No Yes

Arsenic 7440382 mg/kg 0.32 0.32 J J 0.02 0.50 Yes No No Yes

Barium 7440393 mg/kg 0.217 0.217 0.020 0.050 No No No Yes

Beryllium 7440417 mg/kg 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Cadmium 7440439 mg/kg 0.006 0.006 J J 0.003 0.020 Yes No No Yes

Chromium 7440473 mg/kg 0.67 0.67 0.02 0.20 No No No Yes

Cobalt 7440484 mg/kg 0.025 0.025 0.003 0.020 No No No Yes

Copper 7440508 mg/kg 1.10 1.10 J 0.03 0.10 Yes No No Yes

Lead 7439921 mg/kg 0.009 0.009 J J 0.003 0.020 Yes No No Yes

Manganese 7439965 mg/kg 1.43 1.43 J 0.010 0.050 Yes No No Yes

Nickel 7440020 mg/kg 0.31 0.31 0.02 0.20 No No No Yes

Silver 7440224 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 mg/kg 0.058 0.058 0.002 0.020 No No No Yes

Uranium 7440611 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Vanadium 7440622 mg/kg 0.20 0.20 U U 0.02 0.20 No Yes No Yes

Zinc 7440666 mg/kg 21.0 21.0 J 0.08 0.50 Yes No No Yes

EPA7742 Selenium 7782492 mg/kg 3.59 3.59 J- 0.05 0.10 Yes No No Yes

Freeze Dry Solids percent 21.5 21.5 No No No Yes

LabCalc Moisture percent 78.5 78.5 No No No Yes

NOAA LIPID Lipid Lipid percent 0.43 0.43 0.24 No No No Yes
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Sample EPA-NP-B3

Lab ID K1807189-018

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g 528 528 0.44 4.9 No No No Yes

EPA1632A As_inorg 7440382 ug/g 0.02 0.02 U UJ 0.007 0.02 Yes Yes No Yes

EPA6010C Aluminum 7429905 mg/kg 1.0 1.0 U U 0.3 1.0 No Yes No Yes

Calcium 7440702 mg/kg 881 881 2.0 4.0 No No No Yes

Iron 7439896 mg/kg 9.4 9.4 U* 9.4 9.4 No Yes No Yes

Magnesium 7439954 mg/kg 1320 1320 0.6 1.0 No No No Yes

Potassium 7440097 mg/kg 18300 18300 9 40 No No No Yes

Sodium 7440235 mg/kg 1650 1650 2 20 No No No Yes

Sulfur 63705055 mg/kg 9430 9430 1.0 8.0 No No No Yes

EPA6020A Antimony 7440360 mg/kg 0.050 0.050 U U 0.005 0.050 No Yes No Yes

Arsenic 7440382 mg/kg 0.39 0.39 J J 0.02 0.50 Yes No No Yes

Barium 7440393 mg/kg 0.133 0.133 0.020 0.050 No No No Yes

Beryllium 7440417 mg/kg 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Cadmium 7440439 mg/kg 0.004 0.004 J J 0.003 0.020 Yes No No Yes

Chromium 7440473 mg/kg 0.36 0.36 0.02 0.20 No No No Yes

Cobalt 7440484 mg/kg 0.014 0.014 J J 0.003 0.020 Yes No No Yes

Copper 7440508 mg/kg 0.95 0.95 J 0.03 0.10 Yes No No Yes

Lead 7439921 mg/kg 0.007 0.007 J J 0.003 0.020 Yes No No Yes

Manganese 7439965 mg/kg 0.795 0.795 J 0.010 0.050 Yes No No Yes

Nickel 7440020 mg/kg 0.15 0.15 J J 0.02 0.20 Yes No No Yes

Silver 7440224 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 mg/kg 0.048 0.048 0.002 0.020 No No No Yes

Uranium 7440611 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Vanadium 7440622 mg/kg 0.20 0.20 U U 0.02 0.20 No Yes No Yes

Zinc 7440666 mg/kg 20.4 20.4 J 0.08 0.50 Yes No No Yes

EPA7742 Selenium 7782492 mg/kg 3.06 3.06 J- 0.05 0.10 Yes No No Yes

Freeze Dry Solids percent 21.2 21.2 No No No Yes

LabCalc Moisture percent 78.8 78.8 No No No Yes

NOAA LIPID Lipid Lipid percent 0.62 0.62 0.25 No No No Yes
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Sample EPA-NP-B4

Lab ID K1807189-024

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g 604 604 0.45 5 No No No Yes

EPA1632A As_inorg 7440382 ug/g 0.02 0.02 U UJ 0.007 0.02 Yes Yes No Yes

EPA6010C Aluminum 7429905 mg/kg 1.42 1.42 0.3 1.0 No No No Yes

Calcium 7440702 mg/kg 671 671 2.0 4.0 No No No Yes

Iron 7439896 mg/kg 11.4 11.4 1.0 8.0 No No No Yes

Magnesium 7439954 mg/kg 1340 1340 0.6 1.0 No No No Yes

Potassium 7440097 mg/kg 19100 19100 9 40 No No No Yes

Sodium 7440235 mg/kg 1920 1920 2 20 No No No Yes

Sulfur 63705055 mg/kg 9650 9650 1.0 8.0 No No No Yes

EPA6020A Antimony 7440360 mg/kg 0.050 0.050 U U 0.005 0.050 No Yes No Yes

Arsenic 7440382 mg/kg 0.40 0.40 J J 0.02 0.50 Yes No No Yes

Barium 7440393 mg/kg 0.140 0.140 0.020 0.050 No No No Yes

Beryllium 7440417 mg/kg 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Cadmium 7440439 mg/kg 0.004 0.004 J J 0.003 0.020 Yes No No Yes

Chromium 7440473 mg/kg 0.83 0.83 0.02 0.20 No No No Yes

Cobalt 7440484 mg/kg 0.022 0.022 0.003 0.020 No No No Yes

Copper 7440508 mg/kg 1.11 1.11 J 0.03 0.10 Yes No No Yes

Lead 7439921 mg/kg 0.092 0.092 0.003 0.020 No No No Yes

Manganese 7439965 mg/kg 0.756 0.756 J 0.010 0.050 Yes No No Yes

Nickel 7440020 mg/kg 0.40 0.40 0.02 0.20 No No No Yes

Silver 7440224 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 mg/kg 0.047 0.047 0.002 0.020 No No No Yes

Uranium 7440611 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Vanadium 7440622 mg/kg 0.20 0.20 U U 0.02 0.20 No Yes No Yes

Zinc 7440666 mg/kg 19.5 19.5 J 0.08 0.50 Yes No No Yes

EPA7742 Selenium 7782492 mg/kg 2.61 2.61 J- 0.05 0.10 Yes No No Yes

Freeze Dry Solids percent 21.3 21.3 No No No Yes

LabCalc Moisture percent 78.7 78.7 No No No Yes

NOAA LIPID Lipid Lipid percent 0.49 0.49 0.24 No No No Yes
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Sample EPA-NP-B5

Lab ID K1807189-030

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g 412 412 0.45 5 No No No Yes

EPA1632A As_inorg 7440382 ug/g 0.019 0.019 U UJ 0.007 0.019 Yes Yes No Yes

EPA6010C Aluminum 7429905 mg/kg 2.13 2.13 0.3 1.0 No No No Yes

Calcium 7440702 mg/kg 1640 1640 2.0 4.0 No No No Yes

Iron 7439896 mg/kg 14.8 14.8 1.0 8.0 No No No Yes

Magnesium 7439954 mg/kg 1380 1380 0.6 1.0 No No No Yes

Potassium 7440097 mg/kg 18900 18900 9 40 No No No Yes

Sodium 7440235 mg/kg 1730 1730 2 20 No No No Yes

Sulfur 63705055 mg/kg 9600 9600 1.0 8.0 No No No Yes

EPA6020A Antimony 7440360 mg/kg 0.050 0.050 U U 0.005 0.050 No Yes No Yes

Arsenic 7440382 mg/kg 0.56 0.56 0.02 0.50 No No No Yes

Barium 7440393 mg/kg 0.207 0.207 0.020 0.050 No No No Yes

Beryllium 7440417 mg/kg 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Cadmium 7440439 mg/kg 0.005 0.005 J J 0.003 0.020 Yes No No Yes

Chromium 7440473 mg/kg 0.33 0.33 0.02 0.20 No No No Yes

Cobalt 7440484 mg/kg 0.017 0.017 J J 0.003 0.020 Yes No No Yes

Copper 7440508 mg/kg 1.05 1.05 J 0.03 0.10 Yes No No Yes

Lead 7439921 mg/kg 0.011 0.011 J J 0.003 0.020 Yes No No Yes

Manganese 7439965 mg/kg 1.36 1.36 J 0.010 0.050 Yes No No Yes

Nickel 7440020 mg/kg 0.15 0.15 J J 0.02 0.20 Yes No No Yes

Silver 7440224 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 mg/kg 0.052 0.052 0.002 0.020 No No No Yes

Uranium 7440611 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Vanadium 7440622 mg/kg 0.20 0.20 U U 0.02 0.20 No Yes No Yes

Zinc 7440666 mg/kg 21.3 21.3 J 0.08 0.50 Yes No No Yes

EPA7742 Selenium 7782492 mg/kg 2.74 2.74 J- 0.05 0.10 Yes No No Yes

Freeze Dry Solids percent 21.4 21.4 No No No Yes

LabCalc Moisture percent 78.6 78.6 No No No Yes

NOAA LIPID Lipid Lipid percent 0.64 0.64 0.24 No No No Yes
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Sample EPA-NP-B6

Lab ID K1807189-036

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/g 964 964 0.44 4.9 No No No Yes

EPA1632A As_inorg 7440382 ug/g 0.019 0.019 U UJ 0.007 0.019 Yes Yes No Yes

EPA6010C Aluminum 7429905 mg/kg 3.70 3.70 0.3 1.0 No No No Yes

Calcium 7440702 mg/kg 713 713 2.0 4.0 No No No Yes

Iron 7439896 mg/kg 14.8 14.8 1.0 8.0 No No No Yes

Magnesium 7439954 mg/kg 1330 1330 0.6 1.0 No No No Yes

Potassium 7440097 mg/kg 18800 18800 9 40 No No No Yes

Sodium 7440235 mg/kg 1830 1830 2 20 No No No Yes

Sulfur 63705055 mg/kg 9440 9440 1.0 8.0 No No No Yes

EPA6020A Antimony 7440360 mg/kg 0.050 0.050 U U 0.005 0.050 No Yes No Yes

Arsenic 7440382 mg/kg 0.25 0.25 J J 0.02 0.50 Yes No No Yes

Barium 7440393 mg/kg 0.257 0.257 0.020 0.050 No No No Yes

Beryllium 7440417 mg/kg 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Cadmium 7440439 mg/kg 0.006 0.006 J J 0.003 0.020 Yes No No Yes

Chromium 7440473 mg/kg 0.27 0.27 0.02 0.20 No No No Yes

Cobalt 7440484 mg/kg 0.018 0.018 J J 0.003 0.020 Yes No No Yes

Copper 7440508 mg/kg 1.73 1.73 J 0.03 0.10 Yes No No Yes

Lead 7439921 mg/kg 0.013 0.013 J J 0.003 0.020 Yes No No Yes

Manganese 7439965 mg/kg 0.828 0.828 J 0.010 0.050 Yes No No Yes

Nickel 7440020 mg/kg 0.13 0.13 J J 0.02 0.20 Yes No No Yes

Silver 7440224 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 mg/kg 0.053 0.053 0.002 0.020 No No No Yes

Uranium 7440611 mg/kg 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Vanadium 7440622 mg/kg 0.20 0.20 U U 0.02 0.20 No Yes No Yes

Zinc 7440666 mg/kg 19.5 19.5 J 0.08 0.50 Yes No No Yes

EPA7742 Selenium 7782492 mg/kg 2.51 2.51 J- 0.05 0.10 Yes No No Yes

Freeze Dry Solids percent 21.9 21.9 No No No Yes

LabCalc Moisture percent 78.1 78.1 No No No Yes

NOAA LIPID Lipid Lipid percent 0.66 0.66 0.24 No No No Yes
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Sample HOMOGENIZATION BLANK-NORTHERN PIKE 8/03

Lab ID K1807597-021

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.25 0.25 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U,x U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 11 11 U U 4 11 No Yes No Yes

Calcium 7440702 ug/L 8 8 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 42 42 U UJ 3 42 Yes Yes No Yes

Magnesium 7439954 ug/L 1.1 1.1 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 30 30 J J 20 210 Yes No No Yes

Sulfur 7704349 ug/L 42 42 U U 6 42 No Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.09 0.50 No Yes No Yes

Barium 7440393 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Copper 7440508 ug/L 0.11 0.11 0.05 0.10 No No No Yes

Lead 7439921 ug/L 0.007 0.007 J J 0.006 0.020 Yes No No Yes

Manganese 7439965 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.010 0.010 J J 0.009 0.020 Yes No No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 0.8 0.8 J J 0.5 2.0 Yes No No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample HOMOGENIZATION BLANK-NORTHERN PIKE 8/03

Lab ID K1807597-022

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.45 0.45 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U,x U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 11 11 U U 4 11 No Yes No Yes

Calcium 7440702 ug/L 7 7 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 42 42 U UJ 3 42 Yes Yes No Yes

Magnesium 7439954 ug/L 5.3 5.3 U UJ 0.3 5.3 Yes Yes No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 42 42 U U 6 42 No Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.09 0.50 No Yes No Yes

Barium 7440393 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.05 0.05 J J 0.03 0.20 Yes No No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Copper 7440508 ug/L 0.39 0.39 0.05 0.10 No No No Yes

Lead 7439921 ug/L 0.013 0.013 J J 0.006 0.020 Yes No No Yes

Manganese 7439965 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 2.0 2.0 U U 0.5 2.0 No Yes No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample HOMOGENIZATION BLANK-NORTHERN PIKE 8/14

Lab ID K1807597-003

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.28 0.28 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 11 11 U U 4 11 No Yes No Yes

Calcium 7440702 ug/L 10 10 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 6 6 J J 3 21 Yes No No Yes

Magnesium 7439954 ug/L 0.8 0.8 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 170 170 U UJ 6 170 Yes Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.024 0.024 J J 0.020 0.050 Yes No No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.04 0.04 J J 0.02 0.10 Yes No No Yes

Lead 7439921 ug/L 0.020 0.020 U U 0.007 0.020 No Yes No Yes

Manganese 7439965 ug/L 0.03 0.03 J J 0.006 0.20 Yes No No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 2.5 2.5 0.08 2.0 No No No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample HOMOGENIZATION BLANK-NORTHERN PIKE 8/14

Lab ID K1807597-004

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.25 0.25 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 11 11 U U 4 11 No Yes No Yes

Calcium 7440702 ug/L 9 9 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 5 5 J J 3 21 Yes No No Yes

Magnesium 7439954 ug/L 0.5 0.5 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 170 170 U UJ 6 170 Yes Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.021 0.021 J J 0.020 0.050 Yes No No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.03 0.03 J J 0.03 0.20 Yes No No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.10 0.10 U U 0.02 0.10 No Yes No Yes

Lead 7439921 ug/L 0.020 0.020 U U 0.007 0.020 No Yes No Yes

Manganese 7439965 ug/L 0.02 0.02 J J 0.006 0.20 Yes No No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 4.6 4.6 0.08 2.0 No No No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample HOMOGENIZATION BLANK-NORTHERN PIKE 8/14

Lab ID KQ1812163-03DUP

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L

EPA1632A As_inorg 7440382 ug/L

EPA6010C Aluminum 7429905 ug/L

Calcium 7440702 ug/L

Iron 7439896 ug/L

Magnesium 7439954 ug/L

Potassium 7440097 ug/L

Sodium 7440235 ug/L

Sulfur 7704349 ug/L

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.04 0.04 J J 0.02 0.10 Yes No No Yes

Lead 7439921 ug/L 0.020 0.020 U U 0.007 0.020 No Yes No Yes

Manganese 7439965 ug/L 0.07 0.07 J# J 0.006 0.20 Yes No No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 4.8 4.8 0.08 2.0 No No No Yes

EPA7742 Selenium 7782492 ug/L
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Sample HOMOGENIZATION BLANK-NORTHERN PIKE 8/15

Lab ID K1807597-006

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.21 0.21 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 4 4 J J 4 11 Yes No No Yes

Calcium 7440702 ug/L 14 14 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 8 8 J J 3 21 Yes No No Yes

Magnesium 7439954 ug/L 0.8 0.8 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 170 170 U UJ 6 170 Yes Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.025 0.025 J J 0.020 0.050 Yes No No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.04 0.04 J J 0.02 0.10 Yes No No Yes

Lead 7439921 ug/L 0.011 0.011 J J 0.007 0.020 Yes No No Yes

Manganese 7439965 ug/L 0.02 0.02 J J 0.006 0.20 Yes No No Yes

Nickel 7440020 ug/L 0.22 0.22 0.04 0.20 No No No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 3.8 3.8 0.08 2.0 No No No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample HOMOGENIZATION BLANK-NORTHERN PIKE 8/15

Lab ID K1807597-007

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.21 0.21 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 11 11 U U 4 11 No Yes No Yes

Calcium 7440702 ug/L 14 14 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 5 5 J J 3 21 Yes No No Yes

Magnesium 7439954 ug/L 0.9 0.9 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 170 170 U UJ 6 170 Yes Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.08 0.08 J J 0.02 0.10 Yes No No Yes

Lead 7439921 ug/L 0.020 0.020 U U 0.007 0.020 No Yes No Yes

Manganese 7439965 ug/L 0.03 0.03 J J 0.006 0.20 Yes No No Yes

Nickel 7440020 ug/L 0.13 0.13 J J 0.04 0.20 Yes No No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 3.3 3.3 0.08 2.0 No No No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample HOMOGENIZATION BLANK-NORTHERN PIKE 8/17

Lab ID K1807597-009

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.11 0.11 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 11 11 U U 4 11 No Yes No Yes

Calcium 7440702 ug/L 6 6 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 7 7 J J 3 21 Yes No No Yes

Magnesium 7439954 ug/L 1.1 1.1 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 170 170 U UJ 6 170 Yes Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.11 0.11 0.02 0.10 No No No Yes

Lead 7439921 ug/L 0.020 0.020 U U 0.007 0.020 No Yes No Yes

Manganese 7439965 ug/L 0.07 0.07 J J 0.006 0.20 Yes No No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 3.1 3.1 0.08 2.0 No No No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample HOMOGENIZATION BLANK-NORTHERN PIKE 8/17

Lab ID K1807597-010

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.13 0.13 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 11 11 U U 4 11 No Yes No Yes

Calcium 7440702 ug/L 6 6 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 4 4 J J 3 21 Yes No No Yes

Magnesium 7439954 ug/L 0.6 0.6 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 170 170 U UJ 6 170 Yes Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.027 0.027 J J 0.020 0.050 Yes No No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.34 0.34 0.02 0.10 No No No Yes

Lead 7439921 ug/L 0.012 0.012 J J 0.007 0.020 Yes No No Yes

Manganese 7439965 ug/L 0.20 0.20 U UJ 0.006 0.20 Yes Yes No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.021 0.021 0.008 0.020 No No No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 1.9 1.9 J J 0.08 2.0 Yes No No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample HOMOGENIZATION BLANK-NORTHERN PIKE 8/17

Lab ID KQ1811638-03DUP

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L

EPA1632A As_inorg 7440382 ug/L

EPA6010C Aluminum 7429905 ug/L

Calcium 7440702 ug/L

Iron 7439896 ug/L

Magnesium 7439954 ug/L

Potassium 7440097 ug/L

Sodium 7440235 ug/L

Sulfur 7704349 ug/L

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.12 0.12 0.02 0.10 No No No Yes

Lead 7439921 ug/L 0.020 0.020 U U 0.007 0.020 No Yes No Yes

Manganese 7439965 ug/L 0.02 0.02 J# J 0.006 0.20 Yes No No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 3.4 3.4 0.08 2.0 No No No Yes

EPA7742 Selenium 7782492 ug/L
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Sample HOMOGENIZATION BLANK-NORTHERN PIKE 8/17

Lab ID KQ1811639-03DUP

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L

EPA1632A As_inorg 7440382 ug/L

EPA6010C Aluminum 7429905 ug/L

Calcium 7440702 ug/L

Iron 7439896 ug/L

Magnesium 7439954 ug/L

Potassium 7440097 ug/L

Sodium 7440235 ug/L

Sulfur 7704349 ug/L

EPA6020A Antimony 7440360 ug/L

Arsenic 7440382 ug/L

Barium 7440393 ug/L

Beryllium 7440417 ug/L

Cadmium 7440439 ug/L

Chromium 7440473 ug/L

Cobalt 7440484 ug/L

Copper 7440508 ug/L

Lead 7439921 ug/L

Manganese 7439965 ug/L

Nickel 7440020 ug/L

Silver 7440224 ug/L

Thallium 7440280 ug/L

Uranium 7440611 ug/L

Vanadium 7440622 ug/L

Zinc 7440666 ug/L

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample HOMOGENIZATION BLANK-NORTHERN PIKE 8/21

Lab ID K1807597-012

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.08 0.08 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 9 9 J J 4 11 Yes No No Yes

Calcium 7440702 ug/L 25 25 0.9 21 No No No Yes

Iron 7439896 ug/L 21 21 U U 3 21 No Yes No Yes

Magnesium 7439954 ug/L 0.9 0.9 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 170 170 U UJ 6 170 Yes Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.022 0.022 J J 0.020 0.050 Yes No No Yes

Beryllium 7440417 ug/L 0.003 0.003 J J 0.002 0.020 Yes No No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.05 0.05 J J 0.02 0.10 Yes No No Yes

Lead 7439921 ug/L 0.011 0.011 J J 0.007 0.020 Yes No No Yes

Manganese 7439965 ug/L 0.20 0.20 U UJ 0.006 0.20 Yes Yes No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 2.0 2.0 0.08 2.0 No No No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample HOMOGENIZATION BLANK-NORTHERN PIKE 8/21

Lab ID K1807597-013

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.11 0.11 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 7 7 J J 4 11 Yes No No Yes

Calcium 7440702 ug/L 23 23 0.9 21 No No No Yes

Iron 7439896 ug/L 6 6 J J 3 21 Yes No No Yes

Magnesium 7439954 ug/L 1.1 1.1 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 170 170 U UJ 6 170 Yes Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.06 0.06 J J 0.02 0.10 Yes No No Yes

Lead 7439921 ug/L 0.020 0.020 U U 0.007 0.020 No Yes No Yes

Manganese 7439965 ug/L 0.20 0.20 U UJ 0.006 0.20 Yes Yes No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 0.6 0.6 J J 0.08 2.0 Yes No No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample HOMOGENIZATION BLANK-NORTHERN PIKE 8/22

Lab ID K1807597-015

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.14 0.14 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 11 11 U U 4 11 No Yes No Yes

Calcium 7440702 ug/L 4 4 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 6 6 J J 3 21 Yes No No Yes

Magnesium 7439954 ug/L 0.3 0.3 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 170 170 U UJ 6 170 Yes Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.03 0.03 J J 0.02 0.10 Yes No No Yes

Lead 7439921 ug/L 0.020 0.020 U U 0.007 0.020 No Yes No Yes

Manganese 7439965 ug/L 0.20 0.20 U UJ 0.006 0.20 Yes Yes No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 0.6 0.6 J J 0.08 2.0 Yes No No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample HOMOGENIZATION BLANK-NORTHERN PIKE 8/22

Lab ID K1807597-016

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.09 0.09 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 11 11 U U 4 11 No Yes No Yes

Calcium 7440702 ug/L 8 8 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 7 7 J J 3 21 Yes No No Yes

Magnesium 7439954 ug/L 0.7 0.7 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 170 170 U UJ 6 170 Yes Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.06 0.06 J J 0.02 0.10 Yes No No Yes

Lead 7439921 ug/L 0.020 0.020 U U 0.007 0.020 No Yes No Yes

Manganese 7439965 ug/L 0.20 0.20 U UJ 0.006 0.20 Yes Yes No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 1.2 1.2 J J 0.08 2.0 Yes No No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample HOMOGENIZATION BLANK-NORTHERN PIKE 8/24

Lab ID K1807597-018

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.08 0.08 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 5 5 J J 4 11 Yes No No Yes

Calcium 7440702 ug/L 14 14 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 5 5 J J 3 21 Yes No No Yes

Magnesium 7439954 ug/L 0.6 0.6 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 170 170 U UJ 6 170 Yes Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.06 0.06 J J 0.02 0.10 Yes No No Yes

Lead 7439921 ug/L 0.020 0.020 U U 0.007 0.020 No Yes No Yes

Manganese 7439965 ug/L 0.20 0.20 U UJ 0.006 0.20 Yes Yes No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 2.2 2.2 0.08 2.0 No No No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample HOMOGENIZATION BLANK-NORTHERN PIKE 8/24

Lab ID K1807597-019

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.09 0.09 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 11 11 U U 4 11 No Yes No Yes

Calcium 7440702 ug/L 11 11 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 5 5 J J 3 21 Yes No No Yes

Magnesium 7439954 ug/L 0.6 0.6 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 170 170 U UJ 6 170 Yes Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.13 0.13 0.02 0.10 No No No Yes

Lead 7439921 ug/L 0.007 0.007 J J 0.007 0.020 Yes No No Yes

Manganese 7439965 ug/L 0.20 0.20 U UJ 0.006 0.20 Yes Yes No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.004 0.004 J J 0.002 0.020 Yes No No Yes

Thallium 7440280 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 1.6 1.6 J J 0.08 2.0 Yes No No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample RINSATE BLANK-NORTHERN PIKE 8/03

Lab ID K1807597-020

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.46 0.46 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.011 0.011 J,x J 0.003 0.02 Yes No No Yes

EPA6010C Aluminum 7429905 ug/L 11 11 U U 4 11 No Yes No Yes

Calcium 7440702 ug/L 7 7 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 42 42 U UJ 3 42 Yes Yes No Yes

Magnesium 7439954 ug/L 0.9 0.9 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 42 42 U U 6 42 No Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.09 0.50 No Yes No Yes

Barium 7440393 ug/L 0.025 0.025 J J 0.020 0.050 Yes No No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Copper 7440508 ug/L 0.13 0.13 0.05 0.10 No No No Yes

Lead 7439921 ug/L 0.034 0.034 0.006 0.020 No No No Yes

Manganese 7439965 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Nickel 7440020 ug/L 0.16 0.16 J J 0.04 0.20 Yes No No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.021 0.021 0.009 0.020 No No No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 2.0 2.0 U U 0.5 2.0 No Yes No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample RINSATE BLANK-NORTHERN PIKE 8/14

Lab ID K1807597-002

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.32 0.32 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 11 11 U U 4 11 No Yes No Yes

Calcium 7440702 ug/L 11 11 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 7 7 J J 3 21 Yes No No Yes

Magnesium 7439954 ug/L 2.7 2.7 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 40 40 J J 20 210 Yes No No Yes

Sulfur 7704349 ug/L 10 10 J J 6 170 Yes No No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.032 0.032 J J 0.020 0.050 Yes No No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.10 0.10 U U 0.02 0.10 No Yes No Yes

Lead 7439921 ug/L 0.008 0.008 J J 0.007 0.020 Yes No No Yes

Manganese 7439965 ug/L 0.07 0.07 J J 0.006 0.20 Yes No No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 48.0 48.0 0.08 2.0 No No No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample RINSATE BLANK-NORTHERN PIKE 8/14

Lab ID KQ1811403-03DUP

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L

EPA1632A As_inorg 7440382 ug/L

EPA6010C Aluminum 7429905 ug/L 11 11 U U 4 11 No Yes No Yes

Calcium 7440702 ug/L 10 10 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 8 8 J J 3 21 Yes No No Yes

Magnesium 7439954 ug/L 2.6 2.6 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 50 50 J# J 20 210 Yes No No Yes

Sulfur 7704349 ug/L 10 10 J J 6 170 Yes No No Yes

EPA6020A Antimony 7440360 ug/L

Arsenic 7440382 ug/L

Barium 7440393 ug/L

Beryllium 7440417 ug/L

Cadmium 7440439 ug/L

Chromium 7440473 ug/L

Cobalt 7440484 ug/L

Copper 7440508 ug/L

Lead 7439921 ug/L

Manganese 7439965 ug/L

Nickel 7440020 ug/L

Silver 7440224 ug/L

Thallium 7440280 ug/L

Uranium 7440611 ug/L

Vanadium 7440622 ug/L

Zinc 7440666 ug/L

EPA7742 Selenium 7782492 ug/L
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Sample RINSATE BLANK-NORTHERN PIKE 8/15

Lab ID K1807597-005

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.25 0.25 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 11 11 U U 4 11 No Yes No Yes

Calcium 7440702 ug/L 9 9 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 9 9 J J 3 21 Yes No No Yes

Magnesium 7439954 ug/L 0.7 0.7 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 170 170 U UJ 6 170 Yes Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.22 0.22 0.02 0.10 No No No Yes

Lead 7439921 ug/L 0.008 0.008 J J 0.007 0.020 Yes No No Yes

Manganese 7439965 ug/L 0.04 0.04 J J 0.006 0.20 Yes No No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 3.1 3.1 0.08 2.0 No No No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample RINSATE BLANK-NORTHERN PIKE 8/17

Lab ID K1807597-008

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.09 0.09 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 11 11 U U 4 11 No Yes No Yes

Calcium 7440702 ug/L 6 6 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 4 4 J J 3 21 Yes No No Yes

Magnesium 7439954 ug/L 0.7 0.7 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 170 170 U UJ 6 170 Yes Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.044 0.044 J J 0.020 0.050 Yes No No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.12 0.12 0.02 0.10 No No No Yes

Lead 7439921 ug/L 0.016 0.016 J J 0.007 0.020 Yes No No Yes

Manganese 7439965 ug/L 0.20 0.20 U U 0.006 0.20 No Yes No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.004 0.004 J J 0.002 0.020 Yes No No Yes

Thallium 7440280 ug/L 0.021 0.021 0.008 0.020 No No No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 2.6 2.6 0.08 2.0 No No No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes

Report Generated: Tuesday, October 16, 2018 09:51 AM
Page: 22 of 26

Teck American Incorporated
Upper Columbia River 2018 Northern Pike Tissue Study

SDG: K1807597



Sample RINSATE BLANK-NORTHERN PIKE 8/17

Lab ID KQ1811637-03DUP

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L

EPA1632A As_inorg 7440382 ug/L

EPA6010C Aluminum 7429905 ug/L 11 11 U U 4 11 No Yes No Yes

Calcium 7440702 ug/L 4 4 J# J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 6 6 J# J 3 21 Yes No No Yes

Magnesium 7439954 ug/L 0.5 0.5 J# J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 170 170 U UJ 6 170 Yes Yes No Yes

EPA6020A Antimony 7440360 ug/L

Arsenic 7440382 ug/L

Barium 7440393 ug/L

Beryllium 7440417 ug/L

Cadmium 7440439 ug/L

Chromium 7440473 ug/L

Cobalt 7440484 ug/L

Copper 7440508 ug/L

Lead 7439921 ug/L

Manganese 7439965 ug/L

Nickel 7440020 ug/L

Silver 7440224 ug/L

Thallium 7440280 ug/L

Uranium 7440611 ug/L

Vanadium 7440622 ug/L

Zinc 7440666 ug/L

EPA7742 Selenium 7782492 ug/L
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Sample RINSATE BLANK-NORTHERN PIKE 8/21

Lab ID K1807597-011

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.5 0.5 U U 0.06 0.5 No Yes No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 11 11 U U 4 11 No Yes No Yes

Calcium 7440702 ug/L 7 7 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 8 8 J J 3 21 Yes No No Yes

Magnesium 7439954 ug/L 0.6 0.6 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 170 170 U UJ 6 170 Yes Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Beryllium 7440417 ug/L 0.002 0.002 J J 0.002 0.020 Yes No No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.03 0.03 J J 0.02 0.10 Yes No No Yes

Lead 7439921 ug/L 0.020 0.020 U U 0.007 0.020 No Yes No Yes

Manganese 7439965 ug/L 0.20 0.20 U UJ 0.006 0.20 Yes Yes No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 1.5 1.5 J J 0.08 2.0 Yes No No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample RINSATE BLANK-NORTHERN PIKE 8/22

Lab ID K1807597-014

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.09 0.09 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 11 11 U U 4 11 No Yes No Yes

Calcium 7440702 ug/L 4 4 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 21 21 U U 3 21 No Yes No Yes

Magnesium 7439954 ug/L 0.4 0.4 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 170 170 U UJ 6 170 Yes Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.05 0.05 J J 0.02 0.10 Yes No No Yes

Lead 7439921 ug/L 0.020 0.020 U U 0.007 0.020 No Yes No Yes

Manganese 7439965 ug/L 0.07 0.07 J J 0.006 0.20 Yes No No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 1.1 1.1 J J 0.08 2.0 Yes No No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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Sample RINSATE BLANK-NORTHERN PIKE 8/24

Lab ID K1807597-017

Method Code Analyte Cas No Units Original
Lab Result

Meas
Value

Lab Flags Validator 
Flags

Detection 
Limit

Reporting 
Limit

Estimated Undetected Rejected Reportable

EPA1631E Mercury 7439976 ng/L 0.16 0.16 J J 0.06 0.5 Yes No No Yes

EPA1632A As_inorg 7440382 ug/L 0.02 0.02 U U 0.003 0.02 No Yes No Yes

EPA6010C Aluminum 7429905 ug/L 11 11 U U 4 11 No Yes No Yes

Calcium 7440702 ug/L 9 9 J J 0.9 21 Yes No No Yes

Iron 7439896 ug/L 9 9 J J 3 21 Yes No No Yes

Magnesium 7439954 ug/L 0.4 0.4 J J 0.3 5.3 Yes No No Yes

Potassium 7440097 ug/L 210 210 U U 60 210 No Yes No Yes

Sodium 7440235 ug/L 210 210 U U 20 210 No Yes No Yes

Sulfur 7704349 ug/L 170 170 U UJ 6 170 Yes Yes No Yes

EPA6020A Antimony 7440360 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Arsenic 7440382 ug/L 0.50 0.50 U U 0.08 0.50 No Yes No Yes

Barium 7440393 ug/L 0.050 0.050 U U 0.020 0.050 No Yes No Yes

Beryllium 7440417 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Cadmium 7440439 ug/L 0.020 0.020 U U 0.009 0.020 No Yes No Yes

Chromium 7440473 ug/L 0.20 0.20 U U 0.03 0.20 No Yes No Yes

Cobalt 7440484 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Copper 7440508 ug/L 0.04 0.04 J J 0.02 0.10 Yes No No Yes

Lead 7439921 ug/L 0.020 0.020 U U 0.007 0.020 No Yes No Yes

Manganese 7439965 ug/L 0.20 0.20 U UJ 0.006 0.20 Yes Yes No Yes

Nickel 7440020 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Silver 7440224 ug/L 0.020 0.020 U U 0.002 0.020 No Yes No Yes

Thallium 7440280 ug/L 0.020 0.020 U U 0.008 0.020 No Yes No Yes

Uranium 7440611 ug/L 0.020 0.020 U U 0.005 0.020 No Yes No Yes

Vanadium 7440622 ug/L 0.20 0.20 U U 0.04 0.20 No Yes No Yes

Zinc 7440666 ug/L 1.5 1.5 J J 0.08 2.0 Yes No No Yes

EPA7742 Selenium 7782492 ug/L 1.0 1.0 U U 0.2 1.0 No Yes No Yes
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